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I,- •Letter  from  C.  Humboldt  to  C.  Fourcroy,  Member 
of  the  French  National  InJi'iLute, 

TC'Jmana,  OAober  16,  iSoo. 
HE  capture  of  the  ifland  of  Curaeao,  by  the  Englifli 
and  the  Americans,  having  obliged  the  agent  of  the  repubHc, 
C.  Breffot,  and  general  Jeannet  to  re-embark  their  troops,  iii 
order  to  return  to  Guadaloupe,  they  have  put  into  this  port 
for  vi^ant  of  provifions^  and  though  they  intend  to  remain 
only  twenty-four  hours,  I  have  endeavoured  to  collect  for 
you  fome  objects  worthy  of  your  attention,  and  which  I 
hope  will  reach  you  in  fafety.  You  are  well  enough  ac- 
quainted with  the  nature  of  my  travels,  and  the  difficulty  and 
expenfc  attending  conveyance  in  the  centre  of  a  vaft  conti- 
nent, to  know  that  my  obje6l  is  rather  to  colIe£l  ideas  than 
things.  A  fociety  of  naturaliftsvfent  out  by  government,  ac- 
companied with  painters,  colle6lors,  packers,  &c.,  might  be 
able  to  embrace  all  the  detail  of  the  defcriptive  part  of  na- 
tural hiftory,  and,  no  doubt,  would  do  fo ;  but  a  private  per- 
fon,  of  a  very  moderate  fortune,  who  undertakes  a  voyage 
round  the  world,  ought  to  confine  himfelf  to  objects  more  in- 
terefting.  To  ftudy  the  formation  of  the  globe,  and  the 
flrata  which  compofe  it ;  to  analyfe  the  atmofphere ;  to  mea- 
fure,  with  the  mod  accurate  inftrunifints,  its  elafticity,  its 
temperature,  its  humidity,  its  eleftrlc  and  magnetic  charge; 
to  obferve  the  influence  of  climate  on  the  animal  and  vege- 
table oeconomy  ;  to  compare,  on  a  grand  fcale,  the  chemiliry 
and  phyfiology  of  organized  beings; — fuch  is  the  labour  which 
I  have  propol'ed.  But,  without  lofing  fight  of  this  principal 
obje£l  of  my  voyage,  you  may  .I'eadily  conceive  that,  with 
^'  Jiiuch  zeal  and  a  little  a6livity,  two  men,  who  traverfc  an  un- 
known c<>n,t;nent,  may  at  the  fame  time  collc<5t  a  great  many 
things,  and'-make  a  great  many  obfervations. 

I-  VoL.X.  N°37.  A  2  ,        During 

June  1801, 


Letter  from  C,  Humboldt 


During  the  fixtecn  months  we  have  been  traverfing  the 
vaft  teiritory  fituated  between  the  coaft,  the  Orenoquo,  Bio- 
Nigro,  and  the  river  of  the  Amazons,  C.  Bonpland  has 
dried,  with  dupHcates,  more  than  fix  thoufand  plants.  I 
have  defcribed  with  him  on  the  fpot  twelve  hundred  fpe- 
cies,  great  part  of  which  appeared  to  us  to  belong  to  genera 
not  deicribed  by  Aublet,  Jacquin,  Mutis,  or  Dombcy.  We 
have  collc6led  infe6ls,  {liells,  and  different  kinds  of  wood 
proper  for  dveing ;  we  have  dilTccled  crocodiles,  lamantins, 
apes,  and  the  gymnotus  ele6lricus,  the  fluid  of  which  is  ab- 
folutely  galvanic  and  not  eleclric;  and  have  defcribed  a  great 
many  ferpents,  lizards,  and  fifli. 

I  have  made  drawings  of  a  great  number  of  objefts;  in  a 
word,  I  flatter  myfelf  that  if  I  have  erred  it  is  rather  through 
ignorance  than  want  of  activity.  What  enjoyment  to  Hve 
in  the  midft  of  thefe  riches  of  nature,  fo  majeftic  and  grand ! 
Behold,  then,  the  deareft  and  moil  ardent  of  my  wiflics  gra- 
tified !  Amidft  the  thick  forcfts  of  the  Rio-Nigro  ;  furrounded 
by  ferocious  tygers  and  crocodiles ;  my  body  tormented  with 
the  ftings  of  the  formidable  mofkitos  and  ants ;  having  had 
for  three  months  no  other  aliment  than  water,  bananas,  and 
manioc,  jimong  the  Otomaqua  Indians,  who  eat  earth  ;  or 
on  the  banks  of  the  Csfquiara,  under  the  equator,  where,  in 
the  courfe  of  a  hundred  and  thiity  leagues,  no  human  being 
is  feen  ; — in  all  thefc  embarraiUng  fituations  I  never  repented 
of  my  undertakings  :  my  fufferings  have  been  great,  but  they 
\verc  only  momentary. 

When  T  left  Spain  I  intended  to  proceed  dire6lly  to 
Mexico,  thence  to  Peru  and  the  Philippines;  but  a  ma- 
lignant fever,  which  broke  out  in  our  frigate,  induced  me  to 
remain  on  this  coaft  of  South  iVmerica;  and,  thinking  it  pofli- 
ble  to  penetrate  thence  into  the  interior,  I  undertook  two  jour- 
neys, one  to  the  miflions  of  the  Chayma  Indians  of  Paria,  and 
the  other  to  that  vaft  countrv  fituated  to  the  north  of  the  river 
of  the  Amazons,  betv/een  Popayan  and  the  mountains  of  the 
"French  part  of  Guyana. ,  We  twice  pafled  the  grand  cata- 
rafts  of  the  Orenoquo,  and  thofe  of  Atures  and  Maypura,  in 
lat.  50°  12'  and  long.  5"^  39',  W.  dep.  from  Paris  4°  43'  and 
4*^  41'  40".  From  the  mouth  of  the  Guaviara  and  the  rivers 
Atabapo,  Temi,  .and  Tuamini,  I  caufed  my  pirogua  to  bt 
carried  by  land  as  far  as  the  Rio-Nigro,  while  we  followed 
on  foot  through  forefts  of  Hevea,  Cinchona,  and  Canella 
Wintertona.  I  defcendcd  the  Rio-Nigro  as  far  as  Saint 
Carlos  *  that  I  might  determine  its  longitude  by  Berthoud's 

•■    The  error  in  the  latitude  (d'Apville's  chart)  Is  more  than  two  de- 
grees, as  it  had  never  been  determined  by  aftronomical  inftruments. 

time 


J 


to  C.  Pourcroy,  ^ 

tltne-keeper,  with  which  I  am  ftill  well  fatisfied.  I  afcended 
the  Cafquiara  inhabited  by  theYdapaminares^who  eat  nothing 
but  ants  dried  in  the  fmoke.  I  penetrated  to  the  fources  of  the 
Orenoquo,  even  beyond  the  volcano  of  Duida,  or  as  far  as  the 
ferocity  of  the  Guaica  and  Guaharribo  Indians  would  permit 
me  to  venture,  and  I  defcended  the  whole  of  the  Orcnoquo, 
by  the  force  of  its  current,  as  far  as  the  capital  of  Guyana ; 
performing  a  journey  of  500  leagues  in  twenty-fix  days, 
without  counting  thofe  on  which  we  (iopped. 

My  health  has  withftood  all  the  fatigues  of  a  journey  of 
more  than  1300  leagues;  but  my  poor  companion,  C.  Bon- 
pland,  had  nearly  fallen  a  vi6lim  to  his  zeal  and  devotion 
for  the  fciences.  After  our  return,  he  was  attacked  bv  a 
violent  fever,  accompanied  with  a  dangerous  vomiting; 
which,  however,  was  fpeedily  cured. 

The  river  of  the  Amazons  has  been  inhabited  for  200 
years  by  Europeans;  but  on  the  Orenoquo  and  the  Rio- 
Nigro,  it  was  only  about  thirty  years  ago  that  the  Europeans 
ventured  to  form  a  few  fettlements  beyond  the  catara6ls. 
Thofe  which  exift  do  not  comprehend  above  1800  Indians^ 
from  the  eighth  degree  to  the  equator  ;  and  there  are  no  other 
whites  than  lix  or  feven  midionary  monks,  who  did  every 
thing  they  could  to  facilitate  our  journey. 

From  St.  Thomas,  the  capital  of  Guyana,  lat  8^  8'  24^'', 
long.  4°  25''  i'\  we  crofled  once  more  the  great  defert  called 
Elanos,  inhabited  by  wild  cattle  and  horfes.  I  am  now  em- 
ployed in  conftrufting  a  map  of  the  country  through  which 
I  have  travelled.  I  have  been  fo  fortunate  as  to  make  aftro- 
nomical  obfervations  in  fifty-four  places.  I  obferved  at  Ca- 
raccas,  Cumana,  and  Tuy,  twelve  eclipfes  of  the  fatellites  of 
Jupiter;  an  eclipfe  of  the  fun  on  the  28th  of  06lober  1799. 
By  thefe  means,  and  the  chronometer,  I  flatter  myfelf  I  (liall 
be  able  to  give  a  very  exa6l  map.  We  (liall  embark  here  at 
length  for  the  Havannah,  from  which  we  (hall  proceed  to 
Mexico. — Such  is  the  fummary  of  my  travels.  I  know  that 
you,  Chaptal,  Vauquelin,  Guyion,  are  all  interclled  in  my 
fate ;  and  for  that  reafon  I  am  not  afraid  of  tiring  you. 

We  have  fcarcely  anv  communication  here  with  Europe. 
I  have  often  attempted  to  write  to  you,  as  well  as  to  our 
friends  Vauquelin  and  Chaptal.  I  have  fent  you  fome  ex- 
periments on  air,  and  the  caufe  of  miafmata.  I  have  feni 
to  Delambre  and  Lalande,  extracts  from  my  Imall  aftrono- 
mical  obfervations.  Have  any  of  thefe  reached  the  place  of 
their  deftination?  By  the  conful  of  the  republic  at  Saint 
Thomas  1  tranfmitted  to  you  the  milk  of  a  tree  which  the 
Indians  call  the  cqw^  becaufe  thev  drink  this  milky  juice, 
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which  is  not  at  all  prejudicial,  but  exceedingly  nourKhin^. 
By  the  help  of  the  nitric  acid  I  have  made  caoutchouc, 
and  1  mixed  foda  with  that  delVmcd  for  you^  according  t6 
the  principles  which  you  yourlelf  fixed. 

In  the  month  of  January  la^t  we  ftnt,  by  the  corvette  Phi- 
lippina,  a  collection  of  feeds  for  the  Jurdins  des  Planks  at 
,Paris.  We  know  thev  have  arrived,  and  muft  have  been 
^delivered  to  citizens  JufJieu  and  Thouin  by  the  ambalTador  of 
the  republic  at  Madrid.  By  the  flag  of  truce,  which  we  ex* 
peel  here  from  Guadaloupe,  the  mufieum  will  receive  other 
articles ;  for  at  prefent  we  muft  be  fatisfied  with  prefenting 
,you  a  few  obje«Sls  for  your  chemical  analyfis. 

I  have  procured  for  you  the  curare,  or  celebrated  poifpnof ' 
the  Indians  on  the  Rio-Nigro.  I  undertook  a  journey  to 
Ennerakla  on  purpofe  to  fee  the  liarie,  which  produces  this 
^juiee,  but  unfortunately  we  found  it  without  flowers;  and 
-to  fee  the  method  praclifed  by  the  Catarapeni  and  Maquiri- 
tares  Indians  for  making  this  poifon.  I  (liall  give  you,  fome 
.other  time,  a  more  ample  defcription  of  it.  I  fhall  only  add, 
that  I  fend  you  the  curare  in  a  box  of  tin  plate  *,  and  the 
branches  of  the  plant  maracury,  which  produces  the  poifon. 
•3?his  liane  grows,  but  not  in  great  abundance,  among  the 
granitic  mountains  of  Guandia  and  Yumariquin,  under  the 
Ihade  of  the  theobromacacao  and  the  carvocar.  The  Indians 
take  off  the  epidermis  and  make  an  infufion  of  it  cold,  having 
fjril  exprefl'cd  the  juice ;  they  then  leave  the  water  over  the 
epidermis  halfexprplTed,  and  afterwards  filter  the  infufion.  The 
filtered  liquor  is  vcliowifh  :  it  is  then  baked,  and  concentrated 
by  evaporation  and  infpifiation  to  the  confiitence  of  molalTes. 
This  matter  contains  already  the  poifon,  but  not  being  fuffi- 
ciently  thick  to  daub  over  the  points  of  their  arrows,  thev 
xnix  it  with  the  glutinous  juice  of  another  tree,  which  they 
qall  ktracaguero.  This, mixture  is  again  baked  till  the  whole 
is  (reduced  to  a  browniOi  mafs.  You  know  that  the  curare 
is  taken  internallv  as  a  ftomachic :  it  is  not  noxious  but 
'whcn  it  comes  into  contaft  with  the  blood,  which  itdeoxvdates. 
It  is  only  a  few^  davs  ago  that  I  began  to  make  experiment^ 
tipon  it,  and  I  have  found  that  it  decompofes  atmofpheric 
air.  I  beg  you  will  try  to  de-oxvdate  with  it  the  metallic 
oxyds,  and  that  you  will  examine  whether  the  experiment? 
jof:^Fontana  were  properly  made. 

.  \  add  to  the  curare-  and  the  7naracury,  the  a  'v,  the 
■ische.de  pind are ^  and  the  earth  of  the  Otomaquas,  iX\^  da- 
fitche  is  a  ttate  of  the  elalHc  gum,  which,  is,  iio  doubt,,  un- 
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known  to  yau.  We  difcovered  it  in  a  place  where  there  is 
no  hevea,  in  the  madbes  of  the  mountain  of  Javita,  lat.  2°  ,5', 
which  are  famous  on  account  of  the  terrible  ferpents_>  of  the 
boa  kind,  found  in  them. 

.  Amonjj^  the  Pormifano  and  Paraofini  Indians  we  faw  mu- 
fical  infhuments  made  of  the  caoutchouc,  and  the  inha- 
bitants told  us  they  found  it- in  the  earth.  The  dapitcbe  or 
zapir  is  really  a  fpongy  white  mafs  found  under  the  roots  of 
two  trees,  which  appeared  to  us  of  a  new  oenus,  ihtjacio  and 
the  curvaUii,  and  of  which  we  ihall  one  day  give  a  defcription. 
The  juice  of  thefe  trees  is  a  very  aqueous  milk,  but  it  appears 
that  it  is  a  malady  in  thefe  trees  to  lofe  the  juice  by  the  roots. 
This  difcharge  caufes  the  tree  to  perifti,  and  the  milk  coaeu- 
lates  in  the  moift  earth,  where  it  is  preferved  from  the  con- 
tact of  the  air.  I  fend  you  the  dapitcbe  itfelf,  and  a  mafs  of 
caoutchouc  made  from  it,  merely  by  expoling  it  to  heat  or 
diffolving  it  over  the  fire.  This  produ6fion,  and  the  milk  of 
the  £^ow,  in  your  hands,  will  ferve  to  throw  new  light  on  this 
fubftance,  fo  curious  in  a  phyfiological  point  of  view. 

The  hche  de  pindare,  which  is  tlie  dried  milk  of  a  pindar- 
tree,  is  a  natural  white  varnifli.  The  Indians  cover  their 
veflels  and  tacuma  wiih  this  milk  when  it  is  frefh.  It  dries 
fpeedily,  and  forms  a  very  beautiful  varnifh ;  but,  unfortu- 
nately, it  becomes  yellow  when  dried  in  a  large  mafs;  and 
it  is  in  this  ftate  that  I  fend  it  to  you. 

In  regard  to  the  earth  of  the  Otomaquas,  I  muft  obferve 
that  this  nation,  fo  hideous  by  the  paintings  which  disfigure 
their  bodies,  when  the  Orenoquo  is  very  high,  and  they  can 
find  no  tortoifes,  for  three  months  eat  fcarcely  any  thing  but 
a  kind  of  fat  earth.  There  are  fome  of  them  who  eat  a 
poimd  and  a  h^lf  of  it  per  day.  Some  of  the  monks  afFert 
that  they  mix  with  it  the  fat  of  the  tails  of  crocodiles :  but 
this  is  falfe.  We  found  among  the  Otomaquas  (lores  of  the 
pure  earth  which  they  eat :  they  give  it  no  other  preparation 
than  that  of  burning  it  ilightly,  and  rendering  it  moifl.  It 
appears  to  me  aftonifliing  that  people  can  be  robuft  and  eat 
a  pound  and  a  half  of  earth  daily,  while  we  find  that  earth 
produces  a  very  pernicious  effecl  among  children.  My  own 
experiments  on  earths  and  their  properties,  however,  give 
me  reafon  to  fufpeft  that  they  may  be  nourifhing;  that  is  to 
fay,  that  they  may  a(it  by  affinities. 

I  add  for  the  mufa^um,  becaufe  it  has  fallen  into  my  hands, 
the  fmoking  inftrument  of  the  Otomaquas,  and  a  fliirt  of  the 
Piroas,  a  neighbouring  nation.  This  fmoking  inftrument  is 
none  of  the  fmallcft,  as  you  will  fee.     It  is  a  kind  of  plate, 
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on  which  they  place  the  rafped  and  rotten  fruit  of  a  mimofa, 
mixed  with  lalt  arid  a  httle  quick-lime.  The  Otoniaqua 
holds  the  plate  in  one  hand  and  in  the  other  the  tube,  the 
two  ends  of  which  enter  his  noftrils,  that  he  may  inhale  this 
ftimulatinor  tobacco.     This  inflrument  has  a  hiftorical  in- 

ID 

terell :  it  is  common  only  to  the  Otomaquas  and  the  Onie- 
guas,  two  nations  who  at  prefent  are  300  leagues  diltant 
from  each  other,  among  whom  Condamine  faw  it.  It  proves 
that  the  Omcguas,  who,  according  to  an  old  tradition,  came 
from  Guaviara,  may  be  defcended  from  the  Otomaquas,  and 
that  the  city  of  Manoa  was  feen  by  Phillip  de  Vure  between 
Meta  and  Guaviara.  Thefc  fa6ls  are  interefting  in  regard 
to  the  origin  of  the  fable  of  the  Dorado* 

The  fhirt,  which  one  of  my  people  wore  for  a  Jong  time, 
is  the  bark  of  the  tree  called  viorlma,  without  any  prepaiation. 
You  fee  that  fliirts  grow  upon  trees  in  this  country,  and  near 
the  Dorado,  where  1  found  no  mineral  curiofities  but  talc  and 
a  little  titanium. 

It  has  been  impofliblefor  us  to  arrange  the  feeds  and  plants 
of  the  Rio-Nigro  dedined  for  Thouin,  JuHieu,  and  Desfon- 
taines,  who  will  not  altogether  have  forgotten  me.  We  haves 
very  uncommon  things ;  for  example,  new  kinds  of  hefariay 
new  genera  of  palms;  all  which  we  ihall  foon  difpatch,  and 
be  alTured  that  we  (hall  not  lofe  fight  of  the  interefts  of  the 
mufaeum.  But  alas  !  captain  Baudin  has  fet  out,  and  we  are 
here  !  This  is  very  hard  and  diltreliing.  We  ihall  perhaps, 
find  him  in  the  South  Sea. 

I  beg  you  will  remember  me  to  the  refpeclable  members 
of  the  National  Iniiitute  :  my  refpects  to  Berthollet,  Chaptal, 
Vauquelin,  Guyton,  Juiiieu,  Desfontaines,  Halley,  Delam- 
bre,  Laplace,  Cuvier.  In  the  letter  which  I  fend  to  De- 
lambre  1  forgot  an  eclipfe,  which  1  beg  you  will  add  to  it. 

Immerfion  of  the  3d  fatellite  on  the  4th  of  October  1800, 
at  Cumana,  at  16  h.  59^  36 ''mean  time. 

P.  S.  Repeat,  I  beg  of  you,  niv  requeft  to  the  Board  of 
Longitude  for  the  Connoillances  des  Terns,  I  regret  the 
death  of  general  Defaix.  What  a  lofs  to  the  republic  and  all 
mankind ! 
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[Continued  from  Vol.  IX.  p.  342.] 

///.    General  Precepts  refpeSIi?ig  the  Art  of  managing 

Fermentation, 

VV  HEN  the  grapes  have  acquired  the  proper  degree  of 
maturity,  if  the  atmofphere  be  not  too  cold,  and  if  the  vintage 
be  of  the  proper  volume,  fermentation  has  no  need  of  aid  or 
affillance.  But  thefe  conditions,  without  which  it  is  impof- 
lible  to  have  a  good  refult,  are  not  always  united,  and  it  be- 
longs to  art,  in  order  to  obtain  a  good  fermentation,  to  com- 
bine all  thefe  favourable  circumllances,  and  to  remove  es^ery 
thing  prejudicial. 

The  faults  of  fermentation  arife  naturally  from  the  quality 
of  the  grapes,  which  is  the  (ubje6t  of  it;  and  from  the  tem- 
perature of  the  air,  which  may  be  confidered  as  a  very  povv- 
erful  auxiliary. 

Grapes  may  not  contain  a  fufficiencv  of  fugar  to  produce  a 
fufficient  formation  of  alcohol :  and  this  vice  may  be  owing 
to  the  grapes  not  having  attained  to  maturity,  or  to  the  fugar 
being  diluted  in  too  coniiderable  a  quantity  of  water;  or  be- 
caufe  fugar,  by  the  nature  of  the  climate,  cannot  fuffi- 
ciently  develop  itfelf.  In  all  cafes  there  are  two  ways  of 
correcting  the  vice  which  exifts  in  the  nature  of  the  grapes; 
the  firil  confilh  in  conveying  into  the  mud  that  principle 
which  it  wants :  a  proper  addition  of  fugar  prefcnts  to  fer- 
mentation the  materials  neceflary  for  the  formation  of  al- 
cohol, and  the  deficiency  of  nature  is  fupplied  by  art.  The 
antients,  it  appears,  were  acquainted  with  this  procefs,  fince 
thev  mixed  honey  with  the  muft  which  they  caufed  to  fer- 
ment. At  prefent,  dire6l  experiments  have  been  made  on 
this  fubjeCl;  but  [  (hall  confine  r^yielf  to  tranfcribe  here  the 
refuhs  of  thofe  made  by  Macquer. 

"  In  the  month  of  061:ober  1776  I  procured  from  a  garden 
at  Paris  a  quantity  of  the  white  grapes  called  pineau  and 
mclur  fufficient  to  make  from  twenty-five  to  thirty  quarts  of 
wine.  They  were  wafte  grapes,  and  taken,  purpofely,  in  a 
bad  ftate  of  maturity,  that  there  might  be  no  hopes  of 
making  potable  wine  from  them  :  in  nearly  about  a  half  of 
them,  fingle  grapes  and  even  whole  clufters  were  fo  green 
that  their  acidity  was  infupportable.  Without  taking  any 
other  precaution  than  to  icparate  what  were  putrid,  I  cauled 
the  relt  to  be  bruifed  with  the  flalks,  and  the  juice  to  be 
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expreflTcd  with  the  hand  :  the  miift  which  iffued  from  them 
was  exceedingly  turbid,  of  a  dirty-green  colour  and  of  A 
fweetifh  four  talle,  in  which  the  acid  predominated  fo  much 
that  it  caufed  thofe  who  tafted  it  to  make  wry  faces.  I  dif- 
folved  in  this  mud  a  fufficient  Quantity  of  brown  fugar  to 
give  it  the  taftc  of  pretty  good  iweet  wine;  and,  without 
boiler,  funnel,  or  furnace,  I  put  it  into  a  cafk  in  an  apart- 
ment at  the  bottom  of  the  garden,  where  it  was  left  to  itfelf. 
Fermentation  took  place  in  it  on  the  third  day,  and  main- 
tained itfelf  for  eight  days  in  a  very  fenfible  manner,  but  lull 
very  moderate.     After  that  time  it  ceafed  fpontaneoufly. 

"  The  wine  thence  refulting  being  newly  made,  and  ftill 
turbid,  had  a  pretty  ftrong  and  pungent  vinous  odour ;  its 
tafte  was  fomewhat  har{h  ;  while  that  of  the  fugar  had  dif- 
appeared  as  completely  as  if  it  had  never  exifted.  I  fuftered 
it  to  remain  in  the  cafk  during  the  w  inter ;  and  having  ex- 
amined it  in  the  month  of  March,  I  found  that,  without 
having  been  drawn  otF  or  ftrained,  it  had  become  clear  \  its 
taile,  though  Hill  pretty  llrong  and  pungent,  w^as,  however, 
much  more  agreeable  than  it  had  been  inmicdiately  after  the 
fenfible  fermentation ;  it  had  fomething  fvveeter  and  more 
racy,  but  was  mixed  with  nothing  that  approached  to  fugar. 
I  then  put  the  wine  in  bottles,  and  having  examined  it  ia 
the  month  of  October  1777,  I  found  it  to  be  clear,  fine,  ex- 
ceedingly brilliant,  agreeable  to  the  tafte,  generous,  and 
warm  ;  in  a  word,  like  good  white  wine  made  from  pur^ 
grapes  which  has  nothing  lufcious,  the  produce  of  a  good 
vineyard  in  a  good  year.  Several  connoiilcurs,  whom  I  made 
to  tafte  it,  gave  it  the  fame  chara<Sler,  and  could  not  believe 
that  it  had  been  made  trom  green  grapes,  the  tafte  of  which 
had  been  corrected  with  fugar. 

"  This  fuccefs,  which  exceeded  my  hopes,  induced  me 
to  make  a  new  experiment  of  the  fame  kind,  and  ftill  more 
decifive,  on  account  of  the  extreme  greennefs  and  the  bad 
quality  of  the  grapes  whicb  I  employed. 

''  On  the  6ih  of  November  1777  I  caufed  to  be  colle6fed^ 
from  the  top  of  an  arbour  in  a  garden  at  Paris,  a  kind  of 
large. grapes  which  never  ripen  properly  in  this  climate,  and 
which  we  know  only  under  the  name  of  verjus,  becaufe  they 
are  uled  for  no  other  purpofe  than  to  exprefs  the  juice  before 
it  becomes  fpoikd.  that  it  may  be  employed  as  a  kind  of  lour 
feafoning  in  cookeiy.  '\  liofe  here  alluded  to  had  fcarcely 
begun  to  rot  though  the  feafon  was  far  advanced,  and  they 
had  been  abandoned  on  the  arbour  as  leaving  no  hope  of 
their  acquiring  futficient  maturity  to  be  fit  for  the  table.  They 
were  ftill  fo  hard  that  I  relblved  {.0  make  them  burft  over  the 
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fire  In  order  to  extra(3:  the  juice :  the  quantity  they  fumiflied 
was  about  eight  or  nine  quarts.  This  juice  had  a  very  acid 
tafte,  in  which  there  could  fcarcely  be  diftinguifhed  a  very 
(light  facchariue  favour.  I  diiTolved  fome  of  the  commonelt 
caflTonade  until  it  appeared  to  me  to  be  very  faccharine.  I 
required  a  great  deal  more  than  for  the  wine  of  the  preceding 
experiment,  becaufe  the  acidity  of  the  latter  inufl  was  much 
ftronger.  After  the  fugar  was  diilblved^  the  tafte  of  the 
liquor,  thoup;h  very  faccharine,  had  nothing  agreeable,  be- 
caufe the  fweet  and  the  four  were  perceived  pretty  ilrongly 
and  feparately  in  a  difagreeable  manner. 

'*  I  put  this  kind  of  muft  into  a  jar  fo  as  not  to  be  entirely 
full,  and  covered  it  only  with  a  cloth  :  as  the  feafon  was  al« 
ready  very  cold,  I  placed  it  in  an  apartment  where  the  heat 
was  always  maintained  at  12  or  13  degrees  (59  to  61  F.)  by 
means  of  a  ftove. 

"  I'bur  days  after  the  fermentation  was  not  yet  very  fenfi- 
Jble,  the  liquor  appeared  to  me  to  be  as  faccharine  and  as 
acid ;,  but  thefe  two  talles  beginning  to  be  better  combined, 
the  refult  was  a  whole  more  agreeable  to  the  tafte. 

"  On  the  14th  of  November  the  fermentation  was  in  fuH 
force  :  a  lighted  taper  introduced  into  the  empty  part  of  the 
jar,  was  fpeediiy  extinguidied. 

*'  On  the  30th  the  fenfible  fermentation  had  entirely 
ceafed,  and  the  taper  was  no  longer  extinguiflied  in  the  in- 
terior of  the  jar.  The  wine  which  refulted  from  it  was,  how- 
ever, very  turbid  and  whitifli ;  its  tafte  had  fcarcely  any  thing 
faccharine ;  it  was  ftrong,  pungent,  and  pretty  agreeable,  like 
that  of  generous  warm  wine,  but  a  little  gafeous  and  greens '. 

'*  I  clofed  the  jar  and  put  it  into  a  cool  place,  that  the 
wine  might  bring  itfelf  to  perfctSlion  by  infenfible  fermenta- 
tion during  the  whole  winter. 

"  Having  examined  this  wine  on  the  17th  of  March  1778, 
I  found  that  it  was  almoft  entirely  clear,  tlie  remains  of  its 
faccharine  as  well  as  its  acid  tafte  had  difappeared.  The 
•latter  was  that  of  pretty  ftrong  v^ine  made  from  pure  grapes  : 
it  was  not  unpleafant,  but  had  no  perfume  or  bouquet,  becaufe 
the  grapes,  which  we  call  I'erjus,  contain  no  odorous  principle 
or  aroma  :  thef?  excepted,  this  wine,  which  was  quite  new, 
and  which  ftiil  had  to  2:ain  by  that  fermentation  which  I  Cc^U 
tnfenfible,  promifed  to  become  racy  and  agreeable.''^ 

Thefe  experiments  feem  to  me  to  prove,  beyond  all  doubl, 
that  the  beft  method  of  remedying  the  want  of  maturity  ii> 
grapes  is  to  follow  the  procefs  indicated  by  nature;,* .that  xf 
to  fay,  to  introduce  into  the  muft  that  quantity  of  faccharine 
principle;  ncceftary  which  it  could  not  give  them,     This  ni,e- 
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thod  is  the  more  pra6licable,  as  not  only  fugar,  but  aiTfo 
honey,  niolaffcs,  and  every  other  faccharine  matter  of  an 
inferior  price  can  produce  the  fame  effe6t,  provided  they  have 
no  difagreeable  acceflary  tafte  which  cannot  be  deftroyed  by 
good  fermentation. 

Bullion  caufed  the  juice  of  grapes,  taken  from  his  park  at 
Bellegames,  to  ferment  by  adding  from  15  to  20  pounds  of 
fugar  per  OTz^ii^*.  The  wine  they  produced  was  of  a  good 
quality. 

Rozier,  long  ago,  propofed  to  facilitate  the  fermentation  of 
muft,  and  ameliorate  wines  by  the  addition  of  honey,  in  the 
proportion  of  a  pound  to  two  hundred  of  muft.  All  thefe 
proceflfes  depend  on  the  fame  principle,  viz.  that  no  alcohol 
is  produced  where  there  is  no  fugar;  and  that  the  formation 
of  alcohol,  and  confequently  the  generous  nature  of  wine,  is 
conftantly  proportioned  to  the  quantity  of  fugar  exifting  in 
the  muft :  it  is  thence  evident  that  wine  may  be  carried  to 
any  degree  of  fpirituofity  required,  whatever  may  be  the  pri- 
mitive quality  of  the  muft^  by  adding  to  it  more  or  lefs  fugar. 

Rozier  has  proved,  and  the  fame  refult  may  be  obtained 
by  calculating  the  experiments  of  Bullion,  that  the  value  of 
the  produce  of  the  fermentation  is  very  far  fuperior  to  the 
price  of  the  matters  employed ;  fo  that  thefe  procefTes  may 
be  prefented  as  obje£ls  of  oeconomy  and  matter  of  Ipecula- 
tion. 

It  is  poffible  alfo  to  correft  the  quality  of  the  grapes  by 
other  means,  which  are  daily  pra6tifcd.  A  portion  of  the 
muft  is  boiled  in  a  kettle ;  it  is  concentrated  to  one-half,  and 
then  poured  into  a  vat :  by  this  method  ihe  aqueous  portion 
is  in  part  diflipated,  and  the  portion  of  fugar  being  then  lefs 
diluted,  the  fermentation  proceeds  with  more  regularity,  and 
the  produce  is  more  generous.  I'his  procefs,  almoft  always 
ufeful  in  the  north,  cannot  be  employed  in  the  fouth,  but 
when  the  feafon  has  been  rainy  or  when  the  grapes  have  nat 
been  fufficiently  ripe. 

The  fame  end  may  be  attained  by  drying  the  grapes  in  the 
fun,  or  expofing  them  for  the  fame  purpoic  in  ftoves,  as  is 
praclifed  in  fome  wine  countries. 

It  is  perhaps  for  the  fame  reafon,  always  with  a  view  to 
abforb  the  moifture,  that  plafter  is  fomctimes  put  into  the 
"vat,  as  was  pra6lifed  by  the  antients. 

It  fometimes  happens  that  the  muft  is  both  too  thick  and 
too  faccharine:  in  that  cafe  the  fermentation  is  always  flow 
and  imperfeift;  the  wines  are  (weet,  lufcious,  and  thick  ;  and 
it  is  not  till  after  remaining  a  long  time  in  the  bottles  that 

♦  280  quarts. 
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; It  becomes  clear,  lofcs  its  difagreeable  thicknefs,  and  only 
[exhibits  good  qualities.  The  greater  part  of  the  white  Spaniili 
wines  are  in  this  fituation.  This  quaHty  of  wine  has  how- 
ever its  partifans,  and  there  are  fome  countries  where  the 
miift  is  concentrated  for  that  purpofe,  in  others  the  grapes  are 
dried  in  the  fun  or  in  ftoves  till  they  are  reduced  almoft  to 
the  confiftence  of  an  extra6t. 

It  would  be  eafy  in  all  cafes  to  excite  fermentation,  either 
by  diluting  the  muft,  when  too  thick,  with  water,  or  by  agi- 
tating the  vintage  in  proportion  as  it  ferments  :  but  all  this 
muft  be  fubordinate  to  the  end  propofed  to  be  obtained,  and 
the  intelligent  agriculturill  will  vary  his  procefles  according 
to  the  eifecl  which  he  intends  to  produce. 

It  muft  never  be  forgotten,  that  the  fermentation  ought  to 
be  managed  according  to  the  nature  of  the  grapes  and  agreeably 
to  the  quality  of  the  wine  that  may  be  required.  Burgundy 
grapes  cannot  be  treated  like  thofe  of  Languedoc.  The  merit 
of  the  one  confiits  in  a  peculiar  flavour,  which  would  be  difTi- 
pated  by  a  ftrong  and  lengthened  fermentation :  that  of  the 
other  in  the  great  quantity  of  alcohol  which  may  be  developed 
in  them ;  and  here  the  fermentation  in  the  vat  muft  be  long 
and  complete.  In  Champagne,  the  grapes  deftined  for  the 
white  britk  wines  are  collecilcd  in  the  morning  before  the 
fun  has  caufed  all  the  moifture  to  evaporate ;  and  m  the  fame 
country  the  grapes  deftined  for  making  red  wine  are  not  cut 
until  they  have  been  well  dried  by  the  rays  of  the  fun.  In 
one  place  artificial  heat  is  neceffary  to  excite  fermentation, 
in  another  the  nature  of  the  muft  is  fuch  that  the  fermenta- 
tion would  require  to  be  moderated.  Weak  wines  muft  be 
fermented  in  caflcs,  ftrong  wines  ought  to  be  fuffered  to  work 
in  the  vat.  Every  country  has  procefles  prefcribed  to  it  by 
the  nature  of  its  grapes,  and  it  is  highly  ridiculous  to  attempt 
fubmitting  every  thing  to  a  general  rule.  It  is  of  importance 
to  be  well  acquainted  with  the  nature  of  the  grapes  employed 
and  with  the  principles  of  fermentation  :  by  the  help  of  this 
knowledge  a  fyftem  of  conduct  may  be  formed  which  cannot 
fail  of  being  highly  advantageous,  becaufe  it  is  founded  not 
on  hypothcfls  but  on  the  nature  of  things. 

In  cold  countries,  where  the  grapes  are  very  aqueous  and 
little  faccharine,  they  ferment  with  difficulty :  fermentation 
in  that  cafe  may  be  excited  by  two  or  three  principal  means; 

ift,  By  the  help  of  a  funnel  of  tin  plate  with  a  very  wide 
tube,  which  defcends  to  within  four  inches  of  the  bottom  of 
the  vat,  and  through  which  boiling  muft  is  introduced  into 
it.  Two  pailfuls  may  be  ufed  for  300  bottles  of  muft.  This 
proccfs,  propofed  by  Maupin,  has  produced  goocj  effb61:s. 

4  ^y  By 
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2cl,  By  fliaklng  the  vintage  from  time  to  time  :  this  motion 

15  attended  with  this  advantage,  that  it  renews  the  fermenta- 
tion when  it  has  ceafed  or  become  weak,  and  caufes  it  to  be 
imiform  throughout  the  mafs. 

3d,  By  laying  a  covering  not  only  over  the  vintage,  but 
round  about  the  vat. 

4th,  By  heating  the  atmofj)herc  of  the  place  in  which  the 
Vat  ftands. 

It  often  happens  that  the  working  of  the  vintage  flackens, 
or  that  the  heat  is  unequal  through  the  riiafs  :  it  is  to  obviatQ 
thrfc  inconveaicnces,  efpecially  in  cold  countries,  where  they 
are  more  frequent,  that  the  vintage  is  from  time  to  time  trod 
upon.  Gentil  made  two  vatfuls,  of  eighteen  butts  each, 
and  with  grapes  from  the  fame  vines,'  and  colle6tcd  at  the 
fame  time :  the  grapes  were  freed  from  the  (kins,  ftalks,  &;c. 
and  bruifed  ;  the  juice  of  both  was  perfectly  equal  in  quality, 
and  the  vintage  was  put  into  vats  01  equal  ^ze  :  the  weather, 
but  particularly  in  the  morning  and  at  night,  was  exceed- 
ingly cold.  '        '  ' 

At  the  end  of  fome  days  the  fermentation  began  :  it  was 
obferved  that  the  centra  of  the  vats  was  exceedingly  warm 
and  the  edges  very  cold ;  the  vats  were  fo  clofe  as  to  touch 
each  other,  and  both  experienced  the  fame  temperature. 
They  weie  preffed  down  with  a  long  pole.  The  cold  vintage 
was  pufhed  from  the  edges  towards  the  centre  where  the  heat 
was  tirongeft :  it  was  preflTed  down  feveral  times,  and  by 
thefe  means  an  equal  heat  was  maintained  throughout  the 
whole  mafs.  The  fermentation  in  the  vat  where  this  procefs 
had  been  followed  was  finiihed  twelve  op  fifteen  hours  fooner 
than  in  the  other.  The  wine  was  fir  better,  it  was  more 
delicate,  had  a  fuperior  tauc,  and  was  more  highly  coloured 
and  more  generous.  No' one  would  have  faid  that  it  was 
produced  from  the  fame  grapes. 

The  antients  mixed  aromatic  fubftances  wi:h  the  vintage 
in  a  (late  of  fermentation,  in  order  lo  give  their  wines  pecu- 
liar qualities.  We  are  told  by  Pliny  that  it  was  ufual  in 
Italy  to  fprinkle  pitch  and  refin  over  the  vintage  7it  odor  vino 
contingeret  et  faporis  acumen.  \\\  all  the  works  of  that  periotl 
we  find  numerous  recipes  for  perfuming  wines ;  but  thefe 
different  procefl'es  are  no  longer  ufed.  I  am,  however,  in- 
clined to  think  that  they  were  of  great  benefit.  This  very 
important  part  of  oinology  deferves  the  particular  attention 
of  the  agriculturift.  When  wc  confider  the  cuftom  followed 
in  fome  countries  of  perfuming  the  wines  with  rafpberries, 
the  dried  flowers  of  the  vine^  &c,  wc  may  even  prefage  the 
bappieft  effeds  from  it. 

Darcet 


and  the  Method  of  making  IVines,  ig 

Darcet  has  communicated  to  me  the  following  fa6ls,  which 
I  take  the  eadiell:  opportunity  of  publifliing  here,  as  thev 
may  give  rife  to  experiments  proper  for  improving  the  art  of 
vinification, 

'^  I  took/'  fays  he^  ''  a  cafk  called  half  a  muld,  which 
I  filled  with  the  juice  of  untrod  grapes,  and  fuch  as  had  rua 
of  itfelf  from  the  grapes  as  carried  from  the  vineyard  to  the 
prefs :  it  therefore  had  very  little  colour. 

"  This  cafk  contained  about  150  quarts.  I  took  about 
thirty  quarts,  which  I  evaporated  and  concentrated  to  nearly 
about  one-eighth  of  the  volume  of  the  liquor;  four  pounds 
of  common  fugar  were  added,  and  a  pound  of  grapes  de 
carevie,  after  care  had  been  taken  to  bruife  them  :  the  whole, 
fomevvhat  vVarm,  was  then  put  into  the  cafk,  which  was  filled 
up  with  the  fame  mufi:  that  had  been  kept  apart.  A  bunch, 
of  about  half  an  ounce,  of  abfinthium,  dried  and  well  pre- 
ferved,  was  then  put  into  the  calk,  and  the  cafk  was  flightly 
covered,  with  its  lid  inverted  :  fermentation  foon  took  place, 
and  proceeded  in  a  brifk  and  free  manner. 

'^  Befides  this  piece  of  muft,  I  caufed  to  ferment  alfo  a 
jar  of  the  fame  containing  about  twenty-five  or  thirty  quarts, 
with  half  an  ounce  of  fugar  per  quart :  this  wine  fermented 
very  well  in  this  jar,  and  it  ferved  me  for  filling  up  during 
the  fermentation  and  after  the  firft  drawing  o^\  which  was 
performed  at  the  ufual  time,  and  repeated  a  year  after :  it 
was  afterwards  put  into  bottles  at  the  expiration  of  a  year,  or 
in  the  following  winter. 

'^  This  wine  was  made  in  September  1788,  during  fine 
weathet,  and. in  a  very  good  year, 

^'  It  kept  very  well  even  in  the  bottle,  it  neither  became 
four  nor  turbid  at  the  end  of  feveral  days;  I  have  Itill  two  or 
three  bottles  of  it :  it  begins  to  fade.'' 

JK  Et biology  of  Fermentation. 

The  phcenomena  and  refults  of  fermentation  arc  fo  highly 
interefting  in  the  eyes  of  the  chcmifl  and  the  agriculturiil, 
that,  after  having  confidered  them  merely  under  a  pra6lical 
point  of  view,  we  mull:  now  confider  them  under  the  relatioix 
of  fci^nce. 

The  two  phjfnomena  which  feem  mofl  worthy  of  attention 
from  the  chemifi:,  are  the  difappcarance  of  the  faccharine 
principle  and  the  formation  ok  alcohol. 

As  in  fermentation  there  is  no  abforption  of  air,  nor  addi- 
tion of  ahy  foreign  matter,  it  is  evident  that  all  changes 
8  which 
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which  take  place  in  the  operation  ran  be  referred  only  to  tlie 
departure  of  thofe  fubllances  which  are  volatihfed  or  precipi- 
tated. 

Thus,  by  ftudying  the  nature  of  thefe  fubftances,  and  af- 
certaining  their  coiiftituent  principles,  it  will  be  eafy  for  us 
to  judge  of  the  changes  which  mud  have  been  produced  in 
the  nature  of  the  firfl:  materials  of  fermentation. 

The  materials  of  fermentation  are  the  fweet  and  faccharine 
principle  diluted  in  water.  This  principle  is  formed  of  fugar 
and  extraftive. matter. 

The  fubftance  volatilifed  is  the  carbonic  acid  gas,  and  that 
precipitated  is  a  matter  analogous  to  the  ligneous  fibre  mixed 
with  potafli. 

The  principal  produ6l  of  fermentation  is  alcohol.  « 

It  is  evident  that  the  tranfition  of  the  faccharine  principle 
to  alcohol  cannot  be  conceived  but  by  calculating  the  differ- 
ence which  muft  be  produced  in  the  faccharine  principle  by 
the  departure  of  the  principles  that  form  carbonic  acid  gas 
which  is  volatilifed,  and  the  depofit  which  is  precipitated. 

Thefe  principles  are,  in  particular,  the  carbon  and  the 
oxygen :  here,  then,  we  find  carbon  and  oxygen  taken  from 
the  faccharine  principle  by  the  progrefs  of  fermentation ; 
but  in  proportion  as  the  fticcharine  prmciple  lofes  its  oxygen 
and  its  carbon,  the  hydrogen,  which  forms  the  third  con- 
flituent  principle,  remaining  the  fame,  the  chi:ra6lers  of  the 
latter  element  muft  predominate,  and  the  fermenting  mafs 
muii?  attain  to  that  point  at  which  it  will  only  preient  an 
inflammable  fluid. 

In  proportion  as  the  alcohol  is  developed,  the  liquid  changes 
its  nature;  it  no  longer  has  the  fame  affinities,  nor,  confe- 
qucntly,  the  fame  diifolving  power.  The  fmall  quantity  of 
extractive  principle  which  remains  after  having  efcaped  de- 
compofition  is  precipitated  with  the  carbonat  ot  potafh  :  the 
liquor  becomes  clear,  and  the  wine  is  made. 

Vinous  fermentation,  then,  is  nothing  but  the  continued 
departure  of  carbon  and  oxygen,  which  produces  on  one 
hand  the  carbonic  acid,  and  on  the  other  alcohol.  The  ce- 
lebrated Lavoifier  fubje6led  to  calculation  all  the  phaenomena 
and  refults  of  vinous  fermentation,  comparing  the  produ6ls 
of  the  dccompofition  with  its  elements.  He  affumed  as  the 
bafi«  of  his  calculations  the  data  furnifhed  to  him  by  analyfis 
both  in  regard  to  the  nature  and  the  proportions  of  the  con-, 
ftituent  principles  before  and  after  the  operation.  We  ihalj 
here  tranfcribe  the  refults  obtained  by  this  great  man. 
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Materials  of  Fermentation  fer  a  Quintal  of  Sugar. 

lib,  oz,  df.gf. 

Water  ^  ^  •  *        400    000 

Sugar  -  -  -  *         100     000 

Veaft  of  beer  in  pafte  7  Water        -  *         7     3     6  44 

compofed  of  iDryyeaft  -         2  12     i  2S 

Total        510    o     o    o 

Detail  of  the  conjlituent  Principles  of  the  Materials  of 

Fermentation, 
lib,    oz.  dr,  gr, 
407     3     6  44  Of  water  compofcd  of 

Hydrogen 

Oxygen  -  » 

100    O     o     o  Sugar  compofed  of 

Hydrogen  -  * 

Oxygen  -  *• 

Carbon 
%  I'll     1  Qf^  Dry  yeaft  compofed  of 

Carbon  -  - 

Azot 

Hydrogen  * 

Oxygen  -  - 


lib. 

oz. 

d/. 

g^' 

61 

I 

% 

71-40 

34^ 

3  44-60 

8 

0 

0 

0 

64 

0 

0 

0 

28 

0 

0 

0 

6 

U 

4  59-«o 

0 

0 

5 

2-94 

0 

4 

5 

9-30 

I 

10 

% 

3875 

Total       510    00         o 

Recapitulation  of  the  conjlituent  Principles  of  the  Materials 

of  Fermentation, 

lib.  oz.  dr.    gf, 

{Of  the  water      340     00         o  \ 
Of  the  water  of  /-r  7 . 

Ofthedryyeaft      i   10  a  2876  J 

!0f  the  water  60    o  o         o"\ 
Of  the  water  of  I 

the  yeaft  1     1271*46?     9     66     87O 

Of  the  fugar  800         o  I 

Of  the  yeall  ©45      930  ^ 

I  Of  theyeaft      -      o  12  4  59*10  J  -*  '^  i?^ 

Azot  of  the  yeaft  -  -  -  o    6  j    2*94 

— ^— — —— ^""i— »     ■ 

Total        510    o  o        o 
Vol.  X.  B  TahU 
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Table  of  the  Refults  obtained  by 

lib.   oz,  dr.  gr. 

35     5     4  19 
Of  carbonic  acid^  /  Oxygen 

com  poled  of     X  Carbon 


408  15    5  14 
Of  water,  com- 
pofed  of 


57  II    I  58 

Of  dry  alcohol, 
compofcd  of 


S  Oxygen 
Hydrogen 

Oxygen  combined 
with  hydrogen 

Hydfogen  combined 
with  hydroaen 

Hydrogen  combined 
with  carbon 

Carbon 


•\ 


2800 
Of  dry  acetous      ("Hydrogen 
acidj  compofed<  Oxygen 
of  ^Carbon 

4143 

Of  faccharine  re-  rHydrogen 

fiduum,  com-  K  Oxygen 


lib.  oz.  dr.  gr, 

25     7     I  34 

9  H    2  57 

347  J^o    o  59 
61    5    4  a; 

31     6    I  64 

S     ^    S    3 

4050 
16  II     5  6^ 

0240 
1  11  4  o 
o  10    o    o 


pofed  of 

I     6    o  50 

Of  dry  ycaft, 
.    compofed  of 


Carbon 

"  Hydrogen 
Oxygen 
Carbon 

.  Azot 


0  5 

2     9 

1  a 

o  z 
o  13 
o  6 
o    o 


1 67 

7  27 
2  53 
2  41 

1  14 

2  30 
2  37 


o    o 


lib.  oz, 
409   10 
Oxygen 


dr.  gr. 
o  54 


10 

7 
6 


510    000  510 

Recapitulation  of  the  Refults  obtained  by  Fermentation, 

lib.   oz.  dr.  gr 
Of  the  water 
Of  the  carbonic  acid 
Of  the  alcohol 
Of  the  acetous  acid 
Of  the  faccharine  refiduum 
Of  the  yeafl 

Of  the  carbonic  acid 
Of  the  alcohol 
Of  the  acetous  acid     - 
Of  the  faccharine  refiduum 
Of  the  yeaft 


347 

25 

31 
I 

2 
O 


28   12 
Carbo« 


5  59 


II 

9 
13 

9  14 
16  II 


o 
I 
o 


10 

2 

6 


o 
I 

I 

4 

7 

I 

2 

5 

o 


59 

34 

64 

o 

27 

14 

57 

63 
o 


2  53 
2  30 


438    6    6  41 


438    6 


5  41 


lib. 
438 

6 

dr. 

6 

41 

^1     %    6  66 

Hydrogen 

0     0 
Of  Azot 

2, 

Z1 

510 

0 

0 

0 
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Uh.  oz.  dr.gr. 

Brought  over  438     6     6  41 

^Of  the  water        -         -         61     5     4  27 

Of  the  water  of  the  alcohol       5^53 

Combined  with  the  carbon 

in  the  alcohol  -  4050 

Of  the  acetous  acid       -  0240 

Of  the  faccharine  refiduum      o     5     i  67 

L Of  the  yeall         -         -  o     3     3  41 

o     o     2  37 


510 


By  reflecting  on  the  refults  exhibited  by  thefe  tables,  we 
may  clearly  fee  what  takes  place  in  the  vinous  fermentation ; 
it  is  firfl:  obferved  that,  of  the  100  pounds  of  fugar  employed, 
4Ub.  I  oz.  4  dr.  3  gr.  remained  in  the  ftate  of  undecompofed 
fugar ;  fo  that  the  quantity  of  fugar  really  fubje^ed  to  opera- 
tion was  only  95  lib.  14 oz.  3  dr.  69  gr.;  that  is  to  fay,  61  lib. 
60Z.  45gr.  of  oxygen,  7  lib.  10  oz.  6  dr.  6gr.  of  hydrogen, 
and  26  lib.  13  oz.  5  dr.  19  gr.  of  carbon.  But  by  comparing 
the  quantities  it  will  be  found  that  they  are  fufficient  to  form 
all  the  fpirit  of  wine,  all  the  carbonic  acid,  and  all  the  acet- 
ous acid,  produced  by  the  fermentation. 

The  effefts  of  vinous  fermentation  are  reduced,  then,  to 
the  feparating  into  two  portions  the  fugar,  which  is  an  oxvd ; 
oxygenating  the  one  at  the  expenfe  of  the  other  to  form  car- 
bonic acid ;  deoxygenating  the  other  in  favour  of  the  former 
to  produce  a  coinbuftible  fubllance,  which  is  alcohol;  fo 
that,  if  it  were  poffible  to  combine  thefe  two  fubftances,  the 
alcohol  and  carbonic  acid,  fugar  would  be  re-formed.  It 
is  to  be  obferved  alfo,  that  the  hydrogen  and  carbon  are  not 
in  the  ftate  of  oil  in  the  alcohol ;  they  are  combined  with  a 
portion  of  oxygen,  which  renders  them  mifcible  with  water: 
the  three  principles,  oxygen,  hydrogen,  and  carbon,  are  here, 
then,  dill  in  a  kind  of  Hate  of  equilibrium  ;  and,  indeed,  by 
making  them  pafs  through  an  ignited  glafs  or  porcelain  tube^ 
they  may  be  re-combined  two  and  two,  and  water  and  hy« 
drogen,  carbonic  acid  and  carbon,  are  again  found* 

£To  be  continued.] 


B  ^  til.  Lu^ 


r  20  ] 

•      - 

III.  Luminous  Appearance  of  Ocean-IVater  caufed  hy  Anu 
mals :  in  a  Letter  from  Profcffor  Mitch  ill,  of  New- 
York,  to  PrrfL\(/br  Bart  on,  of  Philadelphia*. 


s 


O  obvious  nn  ap]  earancc  as  thPvphofphorefcence  of  ocean- 
water  was  afcribed  to  animals  as  long  ago  as  the  time  of  Pliny. 
Some  of  thefe  adhering  to  the  rigging  of  vefl'cls  in  windy  and 
ftormy  weather,  and  fhining  in  the  dark,  feem  to  have  caufed 
the  appearances  known  formerly  by  the  names  of  Caftor  and 
Pollux.  Much  has  been  offered  on  this  fubjeft,  both  phy- 
fically  and  hiftoricallv,  you  know,  by  Charles  Frederic  Adler, 
in  his  T)i[fertatio  de  NodUuca  Marina,  which  is  well  worthy 
of  perufal.  He  has  given  a  magnified  figure  of  a  microfcopic 
worm,  which,  in  the  fea  of  China,  makes  the  fait  water  lu- 
minous. Il  is  called  by  fome  French  writers  fcolopendre 
marine  luifanfe,  and  by  Linne  nereis  noMuca,  Some  of  the 
fea-jellies  and  fea-blubbers  have  alfo  been  long  known  to  be 
occafionally  luminous.  The  principal  part  of  thefe  are  me- 
dufaSy  which,  at  a  very  early  day,  obtruded  themfelves  on 
the  attention  of  naturaliils.  But,  notwithflanding  all  this, 
the  philofophical  world  feems  flill  to  be  a  good  deal  undecided 
as  to  the  real  caufe  of  the  phofphorefcence  of  the  ocean.  I 
have  therefore  recorded  the  following  fa<Sls,  which  fell  under 
my  own  eye,  hoping  they  may  not  be  without  their  ufe  in 
explaining  the  phaenomenon.  Pennant,  in  his  Britifh  Zoo- 
logy, vol.  iv.  expreffes  very  juft  ideas  on  the  fubje^l. 

On  the  evening  of  Saturdfay,  the  13th  of  September  1800, 
about  high  water,  as  we  were  preparing,  between  feven  and 
eight  o'clock,  to  bathe  in  the  bay,  my  attention  was  called 
to  a  remarkable  luminous  appearance  at  the  water*s  edge  on 
the  beach.  The  wind  was  from  the  fouthw^ard,  and  the  day 
had  been  fo  warm,  that  about  two  P.  M.  the  quickfilver  in  a 
thermometer  hanging  in  a  (liadcd  piazza,  on  the  fouth  fide 
of  thehoufe,  had  rilen  to  89  degrees.  At  this  moment  it 
flood  as  high  as  76.  The  diltance  from  the  chamber  win- 
dows to  high  water  mark  is  310  feet.  It  feemed  as  if  the 
beach  was  covered  with  coals  of  fire,  and  that  bright  fparkles 
were  conilantly  emitted  among  them.  The  fmall  undula- 
tion which  moved  to  land  looked  like  a  wave  of  flame  rollincr 
along  the  ihore  ;  and  the  water  beyond,  to  the  diftance  of  a 
few  rods,  exhibited  frequent  corrufcations  of  extraordinary 
brightnefs.  On  going  down  to  the  water,  I  found  the  fancl 
covered  with  mollufca  animals,  the  o;reater  part  of  which 
were  the  meduja  fimplex,    Thoufands  of  them  had  juft  been 

*  Communicated  to  the  Editor  by  the  Author. 
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left  by  the  receding  tide,  and  were  yet  alive.  Being  incapa- 
ble of  living  long  out  of  the  water,  and  unable  to  furvivc  until 
the  next  flood,  they  feemed  to  be  under  the  influence  of 
their  lafl:  vital  movements.  They  lay  fo  thick  underfoot,  that 
at  every  tread  many  of  them  were  cruflied  to  pieces.  Befides 
their  fpontaneous  power  to  become  luminous,  whenever  they 
were  moved  they  emitted  light;  and  this  happened  indiffer- 
ently, whether  their  gelatinous  bodies  were  agitated  through 
the  medium  of  air,  water,  or  the  dire6l  conta6l  of  the  feet  or 
fingers.  On  walking  among  them,  and  thereby  exciting 
their  luminous  aftion,  the  beach  rcfembled  melted  metal  in 
a  red-hot  (late;  or  the  pha^nomenon  might  be  compared  to 
a  radiant  glory  furrounding  the  feet,  to  the  diflance  of  a  foot 
and  a  halt,  or  more,  at  every  tread.  In  feveral  inftances,  the 
light  emitted  by  a  fingle  one,  when  taken,  in  its  frefh  and 
vivid  fl:ate,  into  my  hand,  was  fuflicient  to  enable  me  to  de- 
termine the  time  of  night  by  my  watch,  the  minute  and  hour 
hands  being  plainly  to  be  {cq^  :  but  this  brightnefs  was  but 
tranfient.  Frequently  the  creature  emitted  not  a  particle  of 
light ;  and  then,  on  a  fudden,  the  luminous  appearance 
would  be  confpicuous,  and  as  quickly  difappear.  The  fuc- 
cefllion  of  thefe  lucid  emanations,  from  the  creatures  lying  in 
fuch  numbers  upon  the  wet  fand,  rcfembled,  if  fmall  things 
may  be  compared  with  great,  the  unfleady  light  of  the  fixed 
flars ;  and,  indeed,  the  twinkling  of  thefe  phofphorefcent  ani- 
mals below,  and  of  the  celeftial  bodies  above,  afforded  a  fpec- 
tacle  fo  lingular  and  fo  fplendid,  that  f  I'pent  good  part  of  the 
evening  in  admiring  it.  I  remarked,  ajfo,  that  the  fand  on 
which  thefe  animals  were  left  by  the  tide  was  luminous ;  and 
found,  on  crufhing  them  to  pieces  in  my  hand,  that  a  faint 
phofphorefcence  was  imparted  both  to  the  fand  and  to  my 
{kin  :  but  in  neither  cafe  did  it  lall  long. 

But  what  was  as  fingular  as  any  part  of  the  phaenomenon, 
was  the  effc(Sl  produced  by  them  upon  our  bodies  and  clothes 
while  we  were  bathing.  Whenever  the  water  near  one  of 
them  was  agitated,  a  large  fire-ball  feemed  to  burft  upon  the 
view  beneath  the  water;  and  whenever  this  happened  in  con- 
tact with  one  of  the  limbs,  caufed  fome  of  us  inftantaneoufly 
almoft  to  ftart,  for  fear  of  being  burned.  Where  any  of  the 
flimy  matter  was  left,  fomewhat  of  a  luminous  appearance 
was  perceptible  on  our  clothes,  giving  them  and  our  (kins 
fometimes  the  appearance  of  phofphoric  fpots,  and  fometimes 
the  more  extraordinary  femblance  of  being  painted  over  with 
liquid  fire.  There  were  more  than  one  fpecics  of  animal; 
for  befides  thofe  which,  by  their  magnitude,  were  very  plain 
fubje6ls  for  examination^  there  were  fome  luminous  fpots  as 
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fmall  as  points,  and  as  minute  as  the  eye  could  difcern. 
Thefe  adhered  to  our  clothes  and  (kins,  and,  when  taken  up 
with  the  water  in  vefTels  of  glafs,  were  too  fmall  or  too  pel- 
lucid to  be  diftinguiflied  by  the  naked  eye,  though  they  con- 
tributed eminently  towards  the  effeft  of  this  fubmarine  illu- 
mination. This,  I  preftime,  was  the  nereis  noQilucay  an 
intdlinal  animal.  I  fucceeded  in  difcovering  another  fpe- 
ci.es,  whjch  was  a  (lender  worm  of  about  a  quarter  of  an 
irich  long,  and  emitted,  at  times,  a  bright  light  of  a  greenifli 
hue.     This  was  probably  a  larger  fpecics  of  nereis. 

Not  being  well  acquainted  with  the  nature  of  thofe  mol- 
lufca-beings,  I  apprehended  fome  inconvenience  from  fuch  a 
mafs  of  animal  matter  left  on  the  fhore  to  putrefy  fo  near  the 
houfe.  But  my  capfe  of  alarm  vanifhed  before  the  next  rifing 
fun :  for^  during  the  recefs  of  the  tide,  they  all  perifhed ; 
though,  inftead  of  remaining  a  great  mafs  of  dead  gelatinous 
creatures  on  the  beach,  this  whole  colleftion  of  living  ani- 
mals, whofe  vivid  exhibitions  of  light  evinced  their  being 
alive  near  midnight,  had  fo  totally  difappeared  before  four 
o'clock,  that  no  other  trace  of  their  having  been  there  could 
be  difcerned,  than  fome  phofphorefcence  in  the  fand,  on 
being  (lirred  up  by  the  foot  or  taken  up  in  the  hand.  They 
had  loft  their  organifation,  and,  in  fo  fhort  a  time,  diflblved 
into  a  kind  of  {lime,  which  penetrated  the  fand,  and  was 
mingled  with  the  water  of  the  next  flood.  On  examining 
the  ipots  at  fix  o'clock  next  morning,  before  the  beach  was 
covered  by  the  tide,  not  a  veftige  of  one  of  this  numerous 
fhoal  of  animals  was  difcoverable  by  day-light.  A  fpeftator 
of  the  morning  fcene  could  not  have  known,  by  any  thing 
difcernible,  that  fuch  a  brilliant  exhibition  had  been  made 
there  the  preceding  evening,  or  that  a  fingle  animal  had  been 
call;  aflipre  on  the  fpot. 

I  put  feveral  of  the  larger  fpecies  of  thefe  creatures  into 
jjlaffes  of  their  natiye  fait  water,  and  carried  them  into  my 
chamber.  During  the  night  I  made  repeated  obferyations 
npon  them,  and  found  that  the  light  they  afforded  was  neither 
perpetual  nor  extended  to  their  whole  bodies.  It  was  inter- 
mitting, an$J  confined  to  certain  lines  pafiing  from  one  ex- 
tremity of  the  creature  to  another.  The  light  was  of  a  blueifh 
colour',  and  the  flreams  of  it  were  highly  beautiful.  Thefe 
animals  lived  all  ni^htin  the  water,  and  were  as  livejy  as  ever 
(n  thcvniorning.  lliey  were  almoft  tranfparent,  and  nearly 
of  the  colour  of  the  fluid  in  which  they  were  fufpended;  yet, 
on  placing  thepi  in  a  good  light,  they  were  found  lufficiently 
ppaquc  to  be  diftinclly  examined.  Their  figure  was  globofejj 
or  rather  elliptical,  fliaped  like  a  walnut.  The  largcft  were' 
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about  an  inch  and  a  half  in  length,  and  the  leaft  as  fmall  as 
the  eye  could  difcern.  Their  llrufture  was  too  delicate  to 
allow  them  to  be  examined  in  any  other  manner  than  in  their 
floating  ftate.  They  were  about  of  the  fame  weight  with  fea 
water.  At  their  option  they  could  readily  afcend  and  dcfcend 
in  it.  And  as  they  have  no  air-veflels  like  fiflies,  they  ac- 
compliflied  their  rife  and  fall  by  a  mere  change  of  their  fpe- 
cific  gravity ;  contra6l:ing  themlelves  into  a  fmaller  volume  if 
they  wifhed  to  link,  and  expanding  themfelves  to  a  wider  bulk 
if  they  intended  to  fwim.  Before  ten  o'clock  next  morning 
feveral  of  them  were  evidently  dying,  and  before  forty- eight 
hours  had  elapfed  all  of  them  were  dead,  and  fo  entirely  dif-  ' 
organifed  that  not  a  film  or  membrane  was  left ;  but  the 
water,  which  was  a  little  turbid,  had  a  fmall  mud-like  fedi- 
ment,  and  fmelled  llrong  of  phofphorated  hydrogenous  gas. 

The  nearnefs  of  their  approach  to  pellucidity  difplayed  their 
internal  Itrufture  to  -the  eye  without  the  trouble  of  anato- 
mifing.     They  might  be  looked  through  without  the  aid  of 
a  diifefling  inftrument;  and  their  blood,  though  not  red, 
but  nearly  of  the  pale  colour  of  their  bodies,  refleded  light 
enough  in  the  day-time  to  enable  it  t;o  be  fecn  in  motion, 
brilkly  circulating  through  the  arterious  and  venous  tubes. 
This  view  of  the  circulation  of  the  blood  through  the  whole 
CEconomy  of  a  healthy  animal,  was  one  of  the  moft  intertjfting 
appearances  in  animated  phyliology  that  I  ever  had  beheld. 
This  creature,  like  the  echinus,   and  many  more,  had  no 
heart,  but  the  vefTels  were  endowed  with  mufcular  power 
enough  to  propel  their  fluids  without  the  aid  of  fuch  an  organ. 
The  pulfations  of  the  arteries  could  be  eafily  counted,  and 
the  little  waves  of  the  circulating  fluid  diftinguiflicd  as  thev 
pafl'ed  from  the  larger  extremity,  where  the  motion  was  moft 
evident,  to  the  fmaller,  where  it  was  more  evanefcent,  and 
terminated  in  correfponding  veins.    In  thefe  animals  the  cir- 
culation not  only  proceeds,  as  in  other  creatures,  one  while 
fwiftly,  and  at  another  flowly,  but,  at  times,  is  totally  inter- 
mitted  or   fufpended,    and   this,   feemmgly,    ad  arh'itriuin, 
Kight  large  arteries  received  the  pale  bloocl  front  a  common 
trunk,  and  conveyed  it  from  one  extremity  toward  the  other. 
They  were  about  equi-diflant,  and  gave  the  animal  a  fome- 
what  ftriped  appeararice,  fuch  as  a  flight  intermixture  of  ar- 
fenic  imparts  to  glafs.     The  termination  of  thefe  arteries  in 
continuous    veins   was  very   plain  to  be  feen,    until    their 
ramifications  upon  the  parts  which  appeared  to  be  nutritive 
vifcera  became  too  minute  for  fight,  after  which  the  invifibic 
tubes  feemed  to  connect  their  branches  into  a  common  canaf, 
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or  vena  cava,  whence  the  eight  arteries  before  mentioned 
derived  their  fupply. 

Such  being  the  manner  in  which  their  juices  circulated, 
it  could  now  be  underftood  in  what  part  the  luminous  exhi- 
bition was  made.     I  was  foon  fatislicd  it  was  in  the  arteries, 
and  not  in  the  veins;  and  the  diaphanous  confiftence  of  the 
animal  permitted  this  light  to  be  feen  through  its  fubllance 
as  plain  as  through  cryftal.     The  blood,  after  entering  the 
arteries,  and  during  its  fubje£lion  to  their  a6lion,  became 
luminous,  and  palled  through  like  ftreams  of  ignited  metal  or 
ele6lric  emanations.     And  this  vafcular  illumination,  vari- 
oufly  refracted  in  paffing  through  the  pellucid  fubftance  of 
the  creature,  through   the   water  in  which   it  floated,  and 
through  the  atmofphere  to.  the  eye,  made  the  whole  body, 
when  feen  at  a  ditfance,  appear  luminous.     Thefe  lireams  of 
light,  however,  were  not  conftant.  They  not  only  intermitted 
when  the  circulation  of  the  blood  was  intermitted,  and  the 
a6lion  of  the  vefTels  flopped ;  but  very  commonly,  while  the 
fluids  were  pafling  through  their  tuoes  with  the  utmoft  ra- 
pidity, there  would   be  no   pbofphorefcence  at  all :    then, 
again,  one  or  more,  and  fometimes  all  the  arteries,  would 
fuddenly  exhibit  the  lucid  phaenomenon,  and  the  creature 
and  the  furrounding  water  flalh  with  light.     This  luminous 
evolution  was  not  confined  to  the  no6lurnal  exiflence  of  the 
animal ;   ioT,  on   attentively  examining  their  fun6lions  by 
day,  when  the  light  was  too  faint  to  be  feen,  it  could  be 
eafily  diftinguiflied,  by  the  colour  of  the  fluid  in  the  veflels, 
that  the  fame  action  was  going  on.    It  appeared  of  a  blueifh, 
or  fomewhat  iridefcent  hue,  along  the  courfe  of  the  arteries, 
though  its  feebler  light,  like  that  of  a  taper,  was  loft  amid 
the  fplendour  of  the  folar  rays.     The  fame  procefs,  however, 
is  going  on  during  the  day-time,  in  thefe  creatures,  though 
unobferved,  that  we  behold  in  the  dark. 

One  of  thefe  medufas  may  be  compared  to  a  glafs  lanthorn, 
freely  permitting  the  light  produced  within  it  to  diffufe  itfelf 
to  the  furrounding  fpaces,  while  an  external  obferver  can 
thereby  difcern  what  is  going  on  in  the  iniide.  I  am  fo  en- 
tirely fatisfied  of  the  connection  between  this  evolution  of 
light  and  the  circulation  of  arierious  blood,  that  I  want  no 
clearer  evidence  to  that  point.  It  is  probable  that  in  an  ani- 
mal which  is  entirely  deftitute  of  lungs  as  well  as  of  heart, 
the  pulmonary  function  may  be  performed  by  the  vital  vefTels 
themfelves.     In  thefe  creatures  I  believe  this  to  be  the  fa6i;. 

The  light,  then,  which  thefe  marine  anirnals  exhibit,  may 
be  concluded  to  be  produced  by  a  fundion  in  them  analogous 
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to  the  refpiralion  of  animals  which  are  of  larger  fize  and 
more  complicated  ftrii<Slure.  The  only  reafon  why  it  is  vifi- 
bl^  from  their  bodies  is,  that  the  gelatinous  matter  of  which 
they  conlilt  is  tranfparent.  It  is  not  improbable  the  fame 
ph^enomena  would  be  as  obvious  in  the  bodies  ot  other  crea- 
tures, and  of  even  human  beings,  if  the  opacity  of  the  ma- 
terials of  which  we  confiil:  did  not  hinder  the  light  within  us 
from  fliining  fo  as  to  be  feen. 

The  remarks  hitherto  made  chiefly  refer  to  the  larger  fpe- 
cles  of  light-emitting  creatures.  The*  fame  apply,  as  far  as 
I  can  judge,  to  all  the  fmaUer  fpecies.  A  veffel  of  the  water, 
containing  no  viiible  animalcula,  was  carried,  the  fame 
evening,  to  my  chamber.  When  agitated  from  without,  it 
fparkled  ;  and  if  ftirred  by  the  finger  within,  the  number  of 
ihining  fpots  increafed.  When  leTt  to  reft,  lucid  points  were 
frequently  to  be  fcen  arranging  themfelves  at  the  furface  of 
the  water,  where  it  touched  the  infide  of  the  glafs.  Some  of 
this  water,  that  was  poured  upon  the  table,  appeared  full  of 
Hiining  points,  like  fparks  of  fire.  There  was  not  a  doubt  in 
my  mind,  that  thefe  phaenomena,  like  the  others,  were  ani- 
malcular; yet,  on  viewing  the  water  in  the  morning,  it  was 
as  tranfparent  as  fea  water  ufually  is,  and  not  a  iingle  crea- 
ture was  to  be  difcerned  in  it.  The  prefumption,  therefore, 
is,  that  this  form  of  marine  light  is  alfo  owing  to  animalcules, 
though  too  fmall  to  be  difcerned  by  the  eye  unaffifted  by  op- 
tical glades.  I  am  fomewhat  doubtful  whether  the  tranfpa- 
rency  of  thefe  minute  light-emitting  creatures  would  allow 
them  to  be  diftinguiihed  if  I  had  had  a  microfcope  with  me. 

Reafoning  in  this  manner,  I  became  perfuaded  that  the 
luminous  appearance  of  ocean  water  in  other  cafes,  wherein 
no  flafh  or  fparkle  was  diftindly  to  be  feen,  or  traced  to  an 
individual  point,  but  an  indiftin6t  glow  alone  appeared,  as 
around  the  blades  of  ores,  or  near  the  bows  and  rudders  of 
veflfels  in  motion,  that  the  phjenomenon  was,  in  like  man- 
ner, referable  to  animalcular  a6lion.  And  I  terminated  my 
fpeculation  by  concluding,  that  the  light  emitted  from  mil- 
hons  of  thefe  viewlels  aquatic  animals  concurred  to  produce 
the  general  luminous  appearance  of  the  ocean  in  which  they 
float,  by  the  fame  rule  that  innumerable  clufters  of  fixed  ftars, 
as  modern  aflronomers  teach  us,  produce  the  luminous  fpots 
or  milky  hue  of  thofe  portions  of  the  heavens  where  Omni- 
potence has  placed  them. 

I  have  faid  nothing  about  the  manner  in  which  the  light 

is  evolved  in  thefe  animals.     If  it  is  by  the  decompofition  of 

oxygenous  air  that  light  is  fo  freely  emitted,  what  becomes 

of  the  caloric  ?  for  their  bodies  are  not  fenfibly  heated,  nor 
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wanner  than  the  fluid  in  which  they  fwim.  Still  it  is  not 
to  be  denied,  that  in  the  decompofition  of  that  triple  fluid 
there  may  he  an  evolution  of  caloric  fufficient  for  the  oeco- 
nomy  of  creatures  fo  fmall,  and  of  a  ltru6ture  fo  nice  and 
exquiflte  as  thefe,  and  yet  not  be  nieafurable  by  our  ther- 
mometers ;  and  that  oxygen  may  mingle  with  their  fluids  in 
due  quantity.  And  it  may  be  eafily  conceived,  that  during 
the  procefs  lit^ht  may  be  evolved,  fufHcient,  in  rapidity  and 
quantity  withui  them,  to  occafion,  by  tranfmifllion  through 
their  pellucid  forms,  the  phaenomena  of  thefe  and  all  other 
luminous  oceanic  meteors. 

The  animalcular  origin  of  this  phaenomena  is  corroborated 
by  this  additional  conlideration.  At  the  time  when  the  fait 
water  is  remarkably  luminous  in  fome  places,  there  is  very 
little  of  it  to  be  feen  in  others,  though  but  a  fevv  rods  diftant. 
At  fuch  times,  I  found  that  by  taking  up  parcels  of  the  water, 
and  viewing  it,  there  were  abundance  of  lucid  points  in  thofe 
which  were  moft  luminous,  and  but  few  in  thofe  which  were 
feebly  fo.  The  light  proceeding  from  thefe  invifible  intejli- 
nas,  when  nearly  and  narrowly  examined,  radiutcs  from  num- 
berlefs  (liining  particles  or  centres;  and,  when  viewed  from  a 
diftance  too  remote  to  permit  thefe  lucid  centres  to  be  feen, 
the  efFeft  produced  on  the  organ  of  vifion  is  a  general  and 
weaker  impreflion,  as  if  every  drop  of  water  was  luminous, 
by  reafon  of  fomething  chemically  diflblved  in  it. 

The  fame  creatures  are  not  capable  of  emitting  light  for  a 
long  continuance  of  time.  If  fhaken,  touched,  or  agitated, 
their  luminous  faculty  foon  becomes  exhaufl:ed,  and  the  water 
in  which  they  float  immediately  returns  to  its  ordinary  co- 
lour. This  is  fo  much  the  cafe,  that  if  a  very  luminous 
portion  of  water  (I  do  not  mean  a  current)  be  much  moved 
by  the  limbs  of  feveral  perfons  fwimming  or  wading  in  it,  its 
luminous  quality  will  in  a  few  minute^  be  fenfibly  diminiflied. 
Therefore,  when  a  boat  is  rowed  along,  or  a  fhip  is  moved 
by  the  wind,  or  when  a  ftream  rufhes  over  rocks,  or  againft 
any  kind  of  obftacle,  the  light  emitted  in  fuch  inftances  is 
produced  by  a  fucceffion  of  animals,  each  of  which,  on  being 
irmiulatcd,  evolves,  in  its  turn,  a  certain  proportion  and  dura- 
tion of  light,  and  in  this  manner  gives  continuance  or  per- 
manency to  the  phaenomenon. 

In  OAober  1772,  Mr.  Forfter  obferved  the  fouthern  ocean, 
beyond  the  Cape  of  Good  Hope,  illuminated  in  a  fimilar 
manner.  (V^oyage  round  the  World  by  Cook  and  Forller, 
vol.  iii.  p.  45.)  The  curious  incjuirer  will  be  flruck  with  the 
correfpondence  of  the  phaenomena  ofFTable-Bav,  and  thofe 
ii>  Long-Iflaud  Sound.     The  circumnavigator  afcribed  the 
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luminous  appearance  of  the  fea  water,  in  34  degrees  fouth 
latitude,  to  animals  of  the  fame  genus  which  caufed  it  in 
40°  40  north.  He  faw  the  ocean  luminous  in  5 8""  fouth, 
during  March  1773,  while  the  weather  was  tempeftuous,  and 
fo  cold  that  the  quickfilver  in  the  thermometer  was  as  low  as 
33^°  at  noon.  Thus  it  appears  thefe  creatures  can  live  in 
water  of  any  temperature  above  the  freezing  point.  (Ih.  p.  97.) 
An  opinion  has  been  entertained,  that,  during  the  {Inning 
of  the  ftm,  its  rays  are  abforl^ed  by  the  ocean,  and  that  the 
extrication  of  them  again  makes  its  water  luminous.  It  has 
been  conjedbured,  too,  that  the  water  of  the  ocean  becomes 
occafionally  fo  highly  eleftrical,  that  the  brightnefs  it  mani- 
fefts  is  but  the  evidence  of  a  high  charge  of  elec':l:ricity.  There 
has  been  publifhed,  too,  an  idea  that  the  phofphoric  matter 
extricated  from  putrefying  fifli  in  the  ocean,  was  the  caufe 
of  this  marine  refplendence.  And  others  have  even  been  in- 
clined to  think  that  the  light  proceeded  from  fome  attrition  of 
faline  particles  againft  each  other,  or  fome  unknown  combi- 
nations formed  among  them.  The  true  caufe  of  the  phseno- 
menon,  I  am  inclined  to  conclude,  is  neither  of  thefe,  but 
univerfally,  as  far  as  my  knowledge  of  the  fubjc6l  extends,  is 
a  function  of  animals.  Thefe  are  often  confpicuous  in  tem- 
pefts,  when 

High  o'er  the  poop  the  aiulaciou;;  feas  afpire, 
Uproll'd  ill  hills  of  fluduating  fire.         Falconer. 

And  though  the  timid  may  be  imprelTed  with  additional 
alarm  at  this  appearance, 

Not  fo  the  man  of  philofophic  eye 

And  inlpeft  Tagc;  the  waving  brightnefs  he 

Cuiious  furveys,  inquihtive  to  know 

The  caufes  and  materials,  yet  unhx'd, 

Of  this  appea  ancu  beautiful Thomson. 

It  is  remarkable  how  far  thefe  creatures,  on  fome  occafions, 
are  carried  up  our  rivers.  During  the  drought  of  the  year 
1796,  when  fea  crabs  were  plentifully  caught  in  the  IJudfon 
as  high  as  Poughkeeplie  (eighty  miles  from  New-York),  the 
water  of  the  river  was  luminous  in  the  neighbourhood  of  Pol- 
lepeirs  ifland,  as  I  failed  through  the  Highlands  one  dark 
night. 

1  forbear  to  trace  the  analogies  between  thefe  aquatic  ani- 
mals and  the  numerous  aerial  fpecies  which  emit  light. 
Leaving  thefe  to  your  fagacity  and  penetration,  I  have  only 
^o  conclude  by  renewing  the  alTurances  of  my  refpe^t. 

SAMUF:L  L.  MITCHILL. 

jCedar-Grove,  Gd,  i,  1800. 
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IV.  Hefearches  on  Aluviine,  Read  Dec.  i%,  iSoo,  in  the 
Society  of'  Phjjics  and  Natural  Htjlory  at  Geneva,  By 
Theodore  deSaussujre. 

Ofi  the  Combination  of  Alumine  with  the  Carbonic  Acid, 


o 


I»  V^NE  cannot  help  being  aftonifhed  that,  though  mod 
of  the  combinations  of  akimine  with  the  acids  are  known, 
we  have  ftiil  but  iniperfe6l  notions  refpecSling  the  union  of 
this  earth  with  a  fubflance  fo  widely  diffufed  as  the  carbonic 
acid.  When  defirous  of  repeating  the  experiments  of 
]VL  Humboldt  on  the  abforption  of  oxygen  gas  by  fimple 
earths,  I  was  induced  to  confider  alumine  in  its  different 
ftates,  and  particularly  in  that  in  which  mod  chemifts  con- 
iider  it  as  a  carbonat.  On  this  fubjedl  I  have  made  fome 
obfervations,  which  may  ferve  to  throw  new  light  on  this 
combination. 

Opinions  offotne  Chemijls  refpeBing  the  Carbonats  of  Alumine, 

II.  Bergman,  in  a  diflertation  on  the  aerian  acid,  fays  * : 
"  Fixed  air  attacks  pure  argil  with  difficulty,  that  is  to  fay, 
the  earth  of  alum  dried  and  hardened ;  the  precipitation  of 
alum,  however,  by  aerated  alkali,  proves  that  it  may  take  up 
a  fmall  quantity  when  it  is  attenuated  ;  for  though  the  liquor, 
when  well  filtered,  appears  limpid,  it  is  remarked  that,  when 
left  a  few  days  to  the  open  air,  and  a  heat  capable  of  pro- 
motino;  the  extrication  of  the  fixed  air,  it  becomes  turbid,  and 
infenfibly  depofits  a  little  earth,  which  was  held  in  folution 
by  the  volatile  fluid.  The  argil  of  Cologne  itfelf  gives,  in  a 
ilrong  heat,  a  quantity  of  fixed  air  w'hich  exceeds  its  volume 
feveral  times.  It  is  mixed  with  a  little  inflammable  air, 
which  rifes  at  the  commencement  of  the  operation." 

Bergman  then  gives  the  proportions  of  the  carbonic  acid 
in  artificial  carbonat  of  alumine,  and  finds,  that  lOO  parts  of 
aerian  acid  may  unite  with  30  of  pure  alumine. 

III.  Fourcroy,  in  his  Elements  of  Chcmiftry,  and  his 
v^ork  entitled  Syjieme  des  ConnoiJJ'ances  Chiviiques  f,  admits 
alfo  the  combination  of  alumine  with  carbonic  acid  gas  under 
the  denomination  of  carbonat:  ift,  According  to  the  expe- 
riments of  Bergman;  2d,  According  to  his  own.  He  ob- 
fen'ed  that,  if  the  precipitation  of  the  fulphat  of  alumine  by 
an  alkaline  carbonat  be  made  cold,  little  or  no  cffervefcence 
is  produced,  becaufc,  in  his  opinion,  a  part  of  the  carbonic 

*  French  edition  of  his  works.  Vol.  I,  f  Vol.  IV.  p.  61. 
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acid  gas  which  is  feparated  from  the  alkali  joins  the  precipi- 
tated alumine  and  the  other  part  the  liquor^  which  then 
holds  in  folution  real  carbonat  of  alumine,  which  may  be 
obtained  by  volatilifing  the  acid  gas.  He  then  fays,  that 
natural  aluminous  earths  are  very  frequently  found  combined 
with  carbonic  acid,  which  may  be  feparated  by  a  ftronger 
acid. 

Gren  announces  *,  that  alumine  has  no  affinity  for  car- 
bonic acid.  This  author  enters  into  no  detail  on  this  fubjeft, 
and  he  feems  to  fupport  his  opinion  on  the  effervefcence  pro- 
duced during  the  decompolition  of  the  fulphat  of  alumine  by 
the  alkaline  carbonats, 

C.  Haflenfratz  has  lince  that  time  given  the  fpecific  gra- 
vities of  alumine  and  the  carbonat  of  alumine.  Several  other 
authors  have  admitted,  and  flill  admit,  aluminous  carbonats, 
both  artificial  and  natural. 

IV.  I  {hall  now  give  the  refult  of  my  refearches  on  this 
combination,  I  diflblved  fulphat  of  alumine,  known  under 
the  name  of  Roman  alum  f,  in  water,  and  precipitated  it  from 
the  liquor  cold  by  a  faturated  folution  of  the  carbonat  of  pot- 
afli.  Little  or  no  effervefcence  was  produced,  as  was  obferved 
by  Fourcroy  (III).  This  effeft,  however,  does  not  take  place 
but  when  the  folution  is  diluted  with  a  certain  quantity  of 
water.  The  alumine  obtained  by  this  operation,  after  having 
been  waftied  feveral  times  while  ftill  moift,  and  dried  at  the 
temperature  of  the  atmofphere,  was  equal  in  weight  to  the 
twenty-nine  hundredths  of  the  fulphat  of  alumine  employed : 
it  diflblved  in  nitric  acid  with  a  ftrong  effervefcence,  and  loft 
about  feven  hundredths  of  its  weioht  of  carbonic  acid  ^as. 
The  precipitation  of  the  fulphat  of  alumine  by  tlic  carbonat 
of  foda  exhibited  refults  nearly  iimilar.      I  Ihall  here  add, 

*  Manuel  de  Chimie,  §  449  and  516. 

f  For  thefe  experiments  1  made  ctioice  of  a  fulphat  of  alumine  which 
contained  but  a  very  fmall  quantity  of  the  oxyd  of  iron,  and  I  afcertained, 
by  comparative  experiments  on  alumine,  as  pure  as  it  pofTibly  could  be» 
that  this  fmall  dofe  of  oxyd  had  no  fenfible  influence  on  the  refults  which 
1  am  about  to  i^ive.  The  iron  in  the  common  fulphat  of  alumine  is  at  its 
minimum  of  oxydation.  None  of  it  was  precipitated  by  the  alkaline  pruf- 
liats  till  after  the  mixture  had  been  expofed  to  the  free  air  and  the  heat; 
and  it  may  be  eafily  proved  that,  if  alumine  extrafted  from  alum  was  em- 
ployed in  the  repetition  of  Humboldt's  experiments,  h  was  by  the  prefencc 
of  the  oxyd  of  iron  that  feveral  chemills  have  been  led  into  an  error  re- 
fpefting  the  abforption  of  the  oxygen  gas  of  the  atmofphere  by  an  earth 
lijppoftd  to  be  pure,  and  which  was  not  fo.  For  alumine,  purified  by 
repeated  folutions  in  potalh,  never,  when  moiftened,  cxercifed  any  other 
adtion  on  the  oxygen  gas  of  the  atmofphere  in  the  experiments  I  made  on 
this  fubjedt  Common  alum,  fufficietitly  pure  for  the  alumine  cxtra6\ed 
from  ir  to  give  the  fame  refults  iu  its  purifications^  may  be  often  found- 
that 
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that  the  quantity  of  the  carbonic  acid  gas  difengaged  was 
not  conftant  in  the  different  operations,  and  that  it  appeared 
to  me  to  vary  in  the  ratio  of  the  concentration  of  the  alkaline 
carbonats,  and  in  particular  of  the  fuperabundant  quantity 
which  I  added  of  thefe  carbonats  to  decompofe  the  fulphats. 
The  precipitates  in  all  thefe  cafes  were  wafhed  in  fuch  a 
manner  as  to  avoid  every  error  in  this  ratio. 

V.  A  hundred  parts  of  the  fame  fulphat  of  alumine,  pre- 
cipitated by  carbonat  of  ammonia  in  excefs,  furnifhed  only 
23  parts  of  alumine  dried  at  the  temperature  of  the  atmo- 
fphcrc.  The  earth  dilTolved  in  acids  with  a  difengagement 
of  carbonic  acid  gas,  but  it  loft  in  acrian  acid  only  one  and 
a  half  pa'  cent,  during  the  operation. 

Berthollet,  in  his  ingenious  refearches  on  affinities,  found 
that  alumine  precipitated  by  ammonia  from  potaflied  fulphat 
of  alumine  ftill  retained  potafli  and  acid.  To  purify  this 
earth,  I  diflfolved  it  in  muriatic  acid,  and  precipitated  it  again 
by  carbonat  of  ammonia.  The  23  parts  of  alumine  were,  by 
this  purification,  reduced  to  21  parts.  They  loft  then  one 
and  a  half  per  cent,  of  carbonic  acid  gas  by  their  folution  in 
the  acids.  They  could  not  form  o6laedral  cryftals  with  ful- 
phuric  acid ;  and  the  imponderable  quantity  of  muriatic  acid 
which  they  retained  could  not  produce  any  fenfible  error.  In 
the  following  experiments  I  (hall  give  the  name  of  pure  alu- 
mine to  the  earth  obtained  from  alum  fubje6ted  to  this  double 
precipitation. 

I  divided  the  pure  alumine  into  two  parts,  one  of  which 
was  pulverifcd,  and  the  other  left  in  its  natural  ftate  of  aggre- 
gation. They  were  expofed  to  the  open  air  for  eighteen  months 
on  a  tablet  in  my  laboratory,  after  which  period  the  pulver- 
ifcd alumine  produced  no  ctFervefcence*.  The  alumine  which 
had  not  been  pulverifed,  and  which  was  placed  in  the  fame 
circumftances,  produced  a  very  fenfible  one.  This  phaeno- 
nicnon  inclined  me  to  think  that  the  eftervefcence  of  the  alu- 
mine, which  I  believed  to  be  in  the  ftate  of  carbonat,  arofe 
from  the  carbonat  of  ammonia  retained  in  the  unpulverifed 
alumine,  and  which  had  been  volatilifed  in  the  other,  all  the 
parts  of  which  prevented  free  accefs  to  the  external  air.  I, 
indeed,  found  thatpotafti  triturated  with  the  effervefcent  alu- 
mine, difengaged  it  from  ammonia,  and  did  not  produce  the 
fame  effe6t  on  the  fame  earth  when  pulverifed, 

*  This  f^ft  is  contrary  to  that  announced  by  Fourcroy.  {Svfleme  dcs 
Connoiffnnces  ChimiqueSy  torn.  ii.  p.  145.)  He  fays  alumine  gradually  takes 
up  the  carbonic  acid  gas  of  the  atmofpherc.  It  would  be  ot  importance  to 
■know  the  details  of  th  s  obfervation,  which, in  my  opinion,  was  never  made 
^ui  by  ih^  author  iieic  (juutcd. 

VI.  I 
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VI.  I  precipitated  by  liquid  ammonia  a  folution  of  pure 
alumine,  and  obtained,  after  the  precipitate  had  been  dried, 
a  quantity  of  fpongy  alumine,  equal  in  weight  to  that  which 
I  had  obtained  from  the  fame  quantity  of  a  folution  of  alu- 
mine  when  I  decompofed  it  by  carbonat  of  ammonia,  and 
when  I  did  not  add  an  excefs  of  precipitant.  A  hundred 
parts  of  potallied  fulphat  of  alumine,  entirely  decompofed  by 
ammonia  or  the  carbonat  of  ammonia,  furniihed  21  parts  of 
fpongy  alumine  dried  in  a  temperature  of  between  72  and  85 
degrees  of  Fahrenheit's  thermometer.  Thefe  31  parts  were 
reduced  to  9,  by  deficcation,  in  a  violent  fufing  heat.  A  hun- 
dred parts  of  the  alum  which  I  employed,  contained,  then, 
no  more  than  about  nine  parts  of  pure  dried  alumine  :  a  pro- 
portion very  different  from  that  which  fome  authors  have 
afcribed  to  the  compofition  of  this  fait. 

VII.  I.diffolved  alumine  to  faturation  in  nitric  acid  diluted 
with  water,  and  placed  in  this  folution  a  rhomboidal  cryftal 
of  carbonat  of  lime.  A  flow  effervefcence  was  produced, 
which  even  continued  for  feveral  weeks.  The  alumine  depo- 
fited  by  this  operation  produced  no  effervefcence  with  acids. 
On  this  occafion  it  appeared  to  be  doubtful  whether  calcareous 
earth  alone  be  a  medium  proper  for  uniting  alumine  with 
carbonic  acid ;  and,  if  I  thought  there  was  reafon  to  afcribe 
to  this  caufe  the  great  quantity  of  carbonic  acid  which  I 
found  in  the  dolomies,  it  was  becaufe  I  was  deceived  by  the 
extraordinary  quantity  of  alumine  contained  in  fome  fpeci- 
mcns  which  I  analyfed.  Mr.  Tennant  liad  more  reafon  to 
afcribe  the  properties  of  the  dolomies  to  the  triple  combina- 
tion of  the  carbonic  acid  with  the  calcareous  earth  and  the 
magnefia,  which  the  dolomies  always  contain  in  a  large 
quantity,  while  the  purcft  contain  only  an  infinitely  fmali 
quantity  of  alumine.  It  appears  that  the  dolomie  is  to  the 
bitter-Jpath  of  the  Germans  what  marble  is  to  calcareous  fpar. 

I  fubje8:ed  to  dillillation  alumine  precipitated  from  its  ful- 
phat by  carbonat  of  ammonia,  and  dried  at  the  temperature 
of  the  atmofphere.  I  obtained  from  this  operation,  after  a 
long  and  (Irong  incandefcence_,  only  w^ater^  but  no  carbonic 
acid  gas. 

VI II.  I  thought  I  fhould  be  able  to  explain  the  experiment 
of  Fourcroy,  which  proves  the  pure  and  fimple  combination 
of  alumine  with  carbonic  acid,  becaufe  it  is  not  difengaged 
with  effervefcence  during  the  decom poll tion  of  aluminous  fo- 
iutions  by  alkaline  carbonats,  by  afcribing  its  refult,  in  pari, 
to  the  triple  and  concrete  formation  of  an  aluminous  com- 
bination of  carbonic  acid  and  alkali ;  but  I  abandoned  that 
opinion  by  obfcrving  that,  when  a  folution  of  alumine  is  de- 
compofed 
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compofed  only  in  part  by  carbonat  of  foda  and  potafh,  att 
aluoiine  is  obtained,  which  makes  no  fenlible  effervefcence 
with  iK^ids,  though  there  was  no  etrervelcence  during  its  pre- 
cipitation. 1  tht-n  thoucrht  that  the  water  of  the  fohition, 
which  mufl:  be  a  little  diluted  to  produce  no  effervefcence, 
might  be  alone  fufficient  to  retain  the  carbonic  acid.  But 
this  quantity  of  water,  compared  with  the  volume  of  the  car- 
bonic acid  which  ought  to  refult  from  the  decompofition  of 
the  alkaline  carbonat,  could  retain  by  its  own  affinity  for  the 
carbonic  acid  only  a  very  fmall  part  of  that  which  remained 
in  the  i'olution.  May  we  not  here  fuppofe,  agreeably  to  the 
ideas  of  Berthollet  refpe<Sting  affinities,  that  the  alumine  pre- 
cipitated contributes  by  its  mafs,  conjointly  with  the  acidi- 
ferous  folution  and  the  alkali,  to  retain  the  carbonic  acid  ? 
We  fhall  find  hereafter  that  the  carbonated  water  dilToIves 
alumine.  But  this  folution,  when  filtered,  feems  alfo  to  aban- 
don its  carbonic  acid  in  the  open  air  as  eafily  as  pure  carbon- 
ated water. 

IX.  I  have  already  mentioned  (II.)  what  Bergman  ftates, 
that  when  a  folution  of  alumine  is  precipitated  by  alkaline 
carbonats,  there  is  formed  in  the  liquor,  when  it  has  been 
cxpofed  feveral  days  to  the  free  air  and  heat,  an  earthy  de- 
polit,  arifing  from  the  expulfion  of  the  carbonic  acid  which 
held  it  in  folution.  I  repeated  this  experiment  with  all  the 
alkalies  faturated  with  carbonic  acid,  but  I  never  could  ob- 
ferve  any  precipitation  pofterior  to  that  of  the  alumine  b^'-  the 
alkaline  carbonat ;  and  I  think  it  probable  that  the  rd'ult 
Bergman  obtained  was  becaufe  his  alumine  was  not  pure,  or 
becaufe  his  alkalies,  being  imperfectly  faturated  with  car- 
bonic acid,  had  diffolved  a  fmall  quantity  of  earth.  Befides, 
the  precipitate  I  ought  to  have  obtained  would  have  been 
a  combination  of  alumine  and  alkaline  carbonat. 

Being  defirous  to  afcertain,  by  a  more  direcSl  experiment 
than  the  preceding,  if  carbonated  water  was  capable  of  dif- 
folving  alumine,  I  put  into  two-necked  bottles  pure  alumine 
recently  precipitated  by  carbonat  of  ammonia,  and  ftill  moift. 
I  diluted  it  with  a  great  quantity  of  diililled  water:  I  caufed 
to  circulate  for  eight  hours,  into  this  mixture,  a  current  of 
carbonic  acid  gas.  This  water,  when  filtered,  was  fubje6led 
to  ebullition :  it  immediately  became  turbid  and  depofited 
alumine,  which  potafh  was  able  todiflblve.  The  carbonated 
water  of  alumine  became  turbid  alfo  on  bemg  mixed  with 
fome  drops  of  ammonia ;  and,  at  lad,  by  the  mere  agitation 
of  the  corked  bottle,  in  wdiich  it  was,  when  only  half  full. 

I  colledled  two  or  three  grains  of  the  alumine,  precipitated 
from  the  carbonated  water  bv  means  of  its  expofure  to  the  air: 

It 
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It  produced  no  effervefcence  by  diflblving  in  acids,  even  when 
I  made  the  proof,  before  it  was  completely  dried  at  the  tem- 
perature of  the  atmofphere.  The  cafe  is  the  fame  with  the 
alumine  depofited  at  the  bottom  of  bottles  in  which  the  car- 
bonic acid  gas  had  circulated. 

X.  Bergman,  then,  had  reafon  to  announce  that  alumine, 
carbonic  acid,  and  water,  can  enter  into  combination,  though 
the  experiments  on  which  he  founded  his  aflertion  do  not 
appear  to  me  proper  for  proving  it ;  but  he  ought  not  to  have 
admitted,  that  alumine  with  carbonic  acid  formed  a  concrete 
carbonate. 

On  the  other  hand,  Gren  had  fome  reafon  for  faying  that 
alumine,  precipitated  from  its  folutions  by  alkaline  carbonates, 
did  not  prefent  itfelf  in  theformof  carbonate  of  alumine.  But 
he  ought  not  to  have  inferred  that  alumine  has  no  affinity 
for  carbonic  acid,  fince  we  have  feen  that  carbonated  water 
diifolves  that  earth.  Under  thefe  two  points  of  view,  both 
thefe  chemids  feem  to  have  been  deceived,  though  with  op- 
polite  fentiments,  as  too  often  happens  when  a  particular 
truth  is  given  out  as  a  general  truth. 

Of  Native  Carbonates  of  Alumine^    , 

XI.  Hitherto  I  have  examined  only  thofe  aluminous  car- 
Ijonates  confidered  as  the  production  of  art.  It  now  remains 
for  me  to  fpeak  of  thofe  which  are  confidered  as  natural. 
I  (liall  not  examine  whether  the  carbonic  acid  forms  com- 
pound or  ternary  combinations  with  alumine  and  another 
earth  or  a  metallic  oxide.  There  is  no  need  to  fay,  that  be- 
caufc  thefe  combinations  exift,  we  ought  to  conclude  that  the 
carbonic  acid  forms  with  alumine  a  concrete  carbonate. 
Bergman  infers  that  the  latter  compound  exills  in  nature, 
becaufe  the  argil  of  Cologne,  expofed  to  a  flrong  heat,  gave 
him  feveral  times  its  volume  of  carbonic  acid  gas.  If  we  put 
out  of  confideration  the  ternary  or  quaternary  combinations 
in  which  the  argil  of  Cologne  may  be  found,  liace  it  con- 
tains the  half  or  the  fourth  of  its  weight  of  fubrtances  foreign 
to  alumine,  the  conclufion  of  Bergman  would  be  juft,  if  it 
were  certain  that  its  earth  contained  no  vegetable  or  animal 
matter.  But  as  the  greater  part  of  the  argils  found  at  the 
furface  of  the  earth  contain  fome,  and  as  they  detonate  (lightly 
with  nitre,  little  credit  can  be  given  to  the  obfervation  of 
Bergman ;  efpecially  as  he  adds,  that  the  carbonic  acid  gas 
he  obtained  was  mixed  with  hydrogen  gas,  which  feeins  to 
announce  here  the  decompofition  of  fome  vegetable  or  ani- 
mal matter,  or  of  water  prefent  with  carbon  in  this  argil  ^, 

■''  See  Home's  Principles  of  Agriculture  and  Vegetation. 

Vol.  X.  C  There 


3f4  l^efearches  on  Alumine, 

There  is  another  earth  of  the  fame  kind,  but  much  freer  from 
foreign  principles.  It  is  denoted  in  moll  autliors  under  the 
name  of  the  pure  argil  of  Hales  {reine  thonej'de  dc  Werner)^ 
the  place  where  it  was  found,  in  the  garden  of  the  college  of 
Hales,  and  in  the  neighbourhood  of  an  apothecary's  fhop ; 
its  exterior  form,  its  fmall  quantity,  and  its  purity,  have  made 
fome  authors  fuppofe  that  it  was  a  produ-ftion  of  art.  This 
may  be,  bt>t  it  merits  no  lefs  the  attention  of  naturalifts,  fincc 
it  has  chara<fters  which  alumine  ])rcpared  artificirilly  has  not. 
M.  Lenz  iays,  the  pure  argil  is  foond  in  other  places  than  at 
the  college  of  Hales  ;  but  he  does  not  fay  whether  it  be  cry- 
itallized  like  that  which  is  here  alluded  to. 

M.  Schrcbcr,  who  analyfed  this  fubftance,  confiders  it  as 
^  combination  of  alumine  with  carbonic  acid,  water,  and  a 
little  lime,  lilex,  iron,  inflammable  matter,  and,  fometimes, 
gypfum.  I  have  not  been  able  to  procure  the  details  of  the 
labour  t)f  this  naturahft  on  this  earth,  but  the  fmall  quantity 
(about  five  grammes  or  77  grains)  which. I  hail  at  my  dif- 
pofai  was  fufficient  to  perfuade  me  that  it  contained  no  car- 
bonic acid.  I  ilialJ  here  defcribe  the  principal  external  cha- 
radlers  of  it,  according  to  the  fpeciniens  from  which  I  obtained 
my  refults.  It  is  as  white  as  fnow;  its  external  form  is  kidney- 
or  mufliroom  ;  it  has  a  fine  earthy  fra6lure,  is  tender  and  al- 
mod  friable ;  adheres  little  to  the  tongue,  is  fomewhat  trans- 
lucid  at  the  edges,  and  feems  fine  to  the  touch,  but  not  fat*. 

"*  Pure  fpongy  or  gelatinous  alamine  is  not  fat  or  undtuous,  or  at  leaft 
it  is  not  more  fo  than  any  other  earth  reduced  to  the  fame  ftate  of  divifion  : 
it  does  not  even  become  fo  by  being  mixed  with  water  r.fter  it  has  been 
4ried  at  the  temperature  of  the  atmofphcre.  Under  ihefe  circumftances 
it  cannot  refolve  itfelf  with  that  liquid  into  a  connefted  pafte,  more  or  lefs 
vifcous,  like  the  greater  part  of  the  native  clay-s :  alumine  is  indebted  for 
its  un6luo(ity,  which  is  improperly  confidered  as  one  of  its  eflential  cha- 
rafters,  only  to  its  mixture  with  other  fubfiances. 

The  cafe  Is  the  fame  with  the  eariby  odoitr,  v.'hich  is  confidered  as  efTcn- 
tial  to  moiftened  alumine,  and  which,  in  my  opinion,  does  not  belong  to^ 
this  earth,  when  cHfcngaged  from'  every  combination.  It  is  found  that 
this  odour  decreafes  in  argil  in  proportion  as  it  is  deprived  of  the  oxide  of 
iron.  Moifcened  alumine,  obtained  from  common  alum,  affefts  the  organs 
of  fraell  in  a  manner  i'carcely  fenfible ;  but  the  earthy  odour  no  longer 
exifts.in  alumine  punticd  by  potalh,  when  it  has  been  agriin  moiftened 
after  being  dried  in  the  common  temperature  of  the  atmofphcre.  If  a  de- 
licate fmell  can  dillinguifli  it  nt  the  moment  of  its  precipitation,  it  is  bc- 
caufe  the  alumina,  after  having  been  dilTolvcd  once  in  potafh,  retains  a 
fji»all  quantity  of  the  oxide  of  iron  ;  for  ahimine,  purified  in  one  operation 
by  this'laft  procefs,  can  fwrnifti  by-ilkalrne  prulfiares,  a  quantity  of  prullicitc 
of  iron  very  fuperior  to  that  which  always  exilU  in  the  purcft  alkaline 
prufljatcs.  By  means  of  tritur:\tion  with  oxide  of  iron,  I  communicated  to 
inodorous  a!umine  an  alumino-ii-;  or  earthy  odour.  It  is  poilible  that  this 
ilibftance  may  communicate  the  fame  odour  to  other  earths,  for  Vauquelin 
found  that  fome  chalcedonieR  exhaled  an  aiuinin<)us  odour  when  tyitura';ed, 
<}iOUgh  they  contained  no  alumine. 

8  By 
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By  a  nncrnfcope  of  a  magnifying  power  equal  to  300  or 
3C0,  it  appeared^  as  Schreber  has  remarked,  that  it  is  com- 
pnfed  of  fmall  tranfparent  prifmatic  cryilalsj  comprefled  and 
terminated  by  blunted  pyramids.  I  was  not  able  to  difcover 
this  cryftallizition  in  alumine  prepared  artificially. 

At  the  fird  degrees  of  incandefcencc  it  loles  about  two- 
thirds  of  its  weight.  Alumine  lofes  only  fifly-eight  hundredths* 

A  deco(Slion  of  it  in  water  did  not  change  ted  paper,  but 
it  became  turbid  by  the  oxalate  of  potafh  and  folution  of  ba* 
rytes.  This  folution,  evaporated  to  drynefs  in  a  gentle  heat, 
left  a  refiduum  which  was  only  the  0-0.22  part  of  the  alumine 
employed.  It  was  compofed  of  fulphate  of  lime,  and  a  yellow 
matter,  fufceptible  of  being  carbonated  by  combination,  and 
fimilar  to  vegetable  extra6l. 

A  gramme  (15*44  grains)  of  the  argil  of  ^alcs,  diflblved 
cold,  a  hundredth  part  excepted,  in  nitric  acid,  without  pro- 
ducing any  eflervefcence.  None  was  produced  when  the  folu- 
tion was  made  at  a  heat  equal  to  6o-  of'Reaumur  (167"  Fahr.). 
The  fulphuric  acid  diflblved  it  alfo  cold,  almoft  entirely,  and 
without  efTervefcence. 

A  folution  of  this  earth  by  the  nitric  acid  Was  iiot  rendered 
turbid  by  muriate  of  platina. 

The  fame  folution  was  precipitated,  cold,  by  carbonate  of 
ammonia  in  excefs.  The  liquor,  when  filtered,  was  expofed 
to  ebullition,  to  try  whether  it  contained  glucina.  By  this 
operation  it  became  pretty  turbid ;  the  new  fubftance  was 
carefully  colle6led,  and  weighed,  when  dried  at  the  tempe- 
rature of  the  atmofphere,  about  feven-hundredths  of  the  na- 
tive argil :  but  I  doubt  whether  it  was  glucina;  for  it  pro- 
duced no  efTervefcence  when  difl()lving  in  nitric  acid,  as  glu- 
cina would  have  done  in  the  like  cafe,  according  to  the  expe- 
riments of  Vauquelin.  A  folution  of  it  in  nitric  acid  in  ex- 
cefs was  not  precipitated  by  prufliate  of  potaOi,  oxalate  of  pot- 
afh, and  fulphuric  acid;  but  it  Was  by  ammonia.  This  pre- 
cipitate was  foluble  in  potafh;  it  was  therefore  not  gadolinite. 
Was  it  a  new  fubflance,  or  alumine  united  to  a  bale,  which 
gave  it  the  property  of  diflblving  in  carbonate  of  ammonia  ? 
Thofe  who  poflcfs  argil  of  Hales  in  fufficient  quantity  may  be 
able  to  determine  this  queftion. 

Potafli  was  able  to  difTolve,  an  imponderable  quantity  of 
the  oxide  of  iron  excepted,  the  alumine  precipitated  from  the 
nitric  acid  l)y  the  carbonate  of  ammonia  in  the  preceding  ope- 
ration. This  alumine,  feparated  from  potafli,  cryf^allized  in 
oclaedra  with  the  alkaline  addition  requifite  in  fuch  a  cafe. 

The  argil  of  Hales,  projected  into  nitre  in  fufion,  produced 
no  detonation  ;  it  fliowed  only  in  obfcutity  a  very  faint  blue 

C  %  trace. 
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trace,  wlilch  imdulated  at  the  furface  of  the  fait.  But  this 
effc'A  is  doubtful :  when  projected  on  ignited  iron^  it  retained 
a  light  fcarcely  fcnfiblo. 

In  the  lad  place,  I  fuhjefted  to  diftillation,  at  a  red  heat, 
in  a  luted  glals  retort,  one  gramme  and  a  half  (23*16  grains) 
of  this  fubilance.  I  obtained  fome  drops  of  a  liquid  tranf- 
parent  as  water,  and  a  quantity  of  air  which  did  not  exceed 
the  capacity  of  the  vefl'els  uied  for  diftilling.  This  air  con- 
tained one  or  two  hundredths  of  carbonic  acid  gas;  a  quan- 
tity inferior  to  what  I  expected  to  obtain  by  the  decompofi- 
tion  of  water  and  the  inikmmable  matter  contained  in  the 
day.  The  carbonic  acid  gas,  naturally  belonging  to  the  air 
of  the  vcliels  anterior  to  the  diftillation,  mull  be  deducted 
from  the  ellimation  I  have  given. 

XI [.  I  Ihall  recapitulate,  in  a  few  words,  the  principal 
refults  of  thefe  obfervations  : 

ift^  Alumine  does  not  form  with  carbonic  acid  a  concrete 
carbonate  of  alumine;  or,  at  lead,  no  one  has  been  able  to 
form  that  combination. 

2d,  The  fubftance,  hitherto  confidcred  as  artificial  concrete 
carbonate  of  alumine,  is  therefultof  the  union  of  alumine  with 
alkali  and  carbonic  acid.  This  acid  does  not,  probably,  enter 
into  this  combination  but  by  its  affinity  for  the  alkali. 

3d,  Alumine  does  not  feem  to  unite  with  carbonic  acid 
but  in  the  cafe  when  the  latter  is  diflblved  in  water;  when 
this  earth  precipitates  itfelf  from  this  folution  by  the  volati- 
lization of  the  carbonic  acid,  it  does  not  appear  in  the  date 
of  carbonate. 

•  4th,  Native  clays,  confidcred  by  fome  authors  as  carbonates 
of  alumine,  did  not  appear  to  me  to  be  in  that  ftate. 

5th,  Tiie  native  argil  of  Hales,  precipitated  from  its  folu- 
tions  in  nitric  acid  by  carbonate  of  ammonia  in  excefs,  leaves 
iti  folutiun  in  the  latter  fait,  a  fubflanceor  combination  which 
deferves  further  examination. 

[To  be  continued,] 


V^.    Dejcrlption    nf  a    Horfe   without    Hair.       By    C.   De 
La s T E \  R I E,   Member  of  the  PhUomatic  Society  *. 

jL  he  flrll  men  who  obferved  nature,    flruck  with   the 

wonders  which  it  continually  prefented  to  their  minds,  fell 

into  the  marvellous,  becaufe  they  were  as  yet  unacquainted 

with  its  laws,  its  means,  and  its  power?.     Such  is  the  origin 

*  From  the  Journal  de  Pby/iq-ftg,  lioreal,  an.  9. 
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of  thofe  ridiculous  tales  and  abfurd  fuppofitions  to  be  found 
in  antient  authors,  and  which  have  been  tranfniitted,  from 
a^e  to  age,  till  the  period  when  mankind  began  to  examine 
with  more  accuracy,  and  to  make  better  obiervations. 

By  multiplying  refearches  they  have  been  rendered  more 
exadi :  at  prefent  there  is  no  neceffity  for  believing  a  fact 
merely  becaufe  it  contains  fomething  of  the  marvellous^  or 
is  mentioned  by  fuch  or  fuch  an  author. 

Is  the  horfe  without  hair,  which  forms  the  fubje(9:  of  this 
article,  to  be  confidered  as  a  new  variety  in  the  i'pecies,  or 
are  the  chara6lers  by  which  this  feems  to  be  indicated  a  mere 
accident,  produced  by  difeafe,  or  the  efteft  of  art  ?  The  proofs 
I  have  obtained,  and  the  obfervations  I  have  made  on  this 
animal,  incline  me  to  believe  that  it  is  an  individual  of  a 
peculiar  variety.  **  Inftead  of  contracting  the  limits  of  its 
power,'*  fays  Buftbn,  (peaking  of  nature,  "  we  muft  enlarge 
and  extend  them  even  to  inmienfity;  we  muft  fee  nothing 
impoffible,  we  muft  fuppofe  every  thing,  and  believe  that 
every  thing  which  can  be  really  exifts !"  Though  the  num- 
ber, indeed,  of  the  travellers  who  give  themfelves  the  trouble 
to  make  obfervations  is  very  inconfiderable,  we  however  a^e 
daily  made  acquainted  with  new  facts,  and  we  fee  nature 
extended  in  proportion  as  we  give  extenfton  to  our  refearches. 
By  comparing  the  countries^  the  produ6tions  of  which  are 
known  with  thofe  which  have  not  yet  been  examined  by  na- 
turalills,  it  may  be  eaftly  perceived  that  the  field  which  re- 
mains for  us  to  be  pafled  over  is  of  greater  extent  than  that 
pafled  oyer  by  our  predecetfors.  U  the  number  of  the  fub- 
ilances  contained  in  the  bowels  of  the  earth,  and  that  of  the 
beings  which  elude  our  refearches  at  its  furface,  is  prodigious, 
may  we  not  alfo  believe  that  there  exift  fubftances  and  beings 
jnore  eaftly  to  be  difcovered,  of  which,  however,  wc  have  as 
yet  no  accounts  ? 

I  fhall  now  rt^late  the  hiftorv  of  the  horfe  without  hair  and 
mane,  fuch  as  I  received  it. — He  was  purchafed,  about  ten 
years  ago,  at  Vienna,  by  a  Frenchman  named  Alpi,  formerly 
employed  in  ihe  menagerie  of  Verfailles,  by  whom  he  was 
exhibited  in  feveral  towns  of  Germany  with  other  animals, 
and  afterwards  fold,  for  fifty  louis,  to  the  Veterinary  School 
at  Berlin.  This  horfe  had  been  taken  from  the  Turks  during 
the  laft  war,  and  carried  by  an  Auftrian  officer  to  Vienna. 
Alpi  exhibited  him  under  the  name  of  the  Horfe  of  the  Nile, 
and  faid  he  came  from  Africa.  He  yoked  him  to  a  cart  on 
which  he  carried  about  his  animals.  Four  years  ago  he  waft 
in  the  Veterinary  College  of  Berlin. 

Tbis  horfe  appears  to  nie  to  be  about  twenty  years  of  age ; 
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he  eats  the  fame  food,  and  in  the  fame  quantity,  as  common 
horfes :  he  is  meagre,  as  he  always  had  heen  from  the  time 
he  was  brought  to  the  Veterinary  School.  He  is  ftrong  and 
vigorous,  trots  foniewhat  hard  on  account  of  his  age,  and 
becaufe  he  has  been  employed  in  the  draught.  He  is  very 
fenfible  to  cold,  and  therefore  during  winter  is  always  kept 
exceedingly  warm.  His  head  is  fmall  and  well  made,  the 
neck  prcttv,  and  the  cheft  open ;  his  legs,  on  which  he  flands 
well,  are  flender;  but  the  reft  of  his  body  is  not  fo  beautiful, 
on  account  of  his  age  and  meagre  ftate. 

He  differs  from  other  horfes  only  in  the  want  of  hair,  the 
depreffion  of  bis  forehead,  and  the  noife  he  makes  when 
breathing.  I  have  carefully  obferved  all  the  parts  of  his 
body,  even  the  interior  of  the  ears,  and  I  have  found  only  a 
black  briftle,  about  three-tenths  of  an  inch  in  length,  on  the 
lower  eye-lid  of  the  left  eye.  His  fkin  is  of  a  black  colour 
inclining  to  gray,  with  fome  white  fpots  on  the  flanks  and 
groin.  It  is  plaited  on  the  upper  part  of  the  cheft,  is  verv 
loft  to  the  touch  on  the  whole  body,  and  has  a  ftiining  and 
uncfuous  appearance.  What  gives  reafon  to  believe  that  the 
want  of  hair  in  this  animal  is  neither  the  effe6f  of  art  nor  the 
refult  of  difeafe  is,  that  the  (kin  on  the  nofe,  around  the  nof- 
trils,  and  on  the  upper  and  lower  lips,  differs  from  that  of 
other  horfes,  and  has  all  the  chara<3:ers  above  indicated:  it 
has  almoft  all  the  appearances  of  that  of  the  Turkifh  dog, 
A  verv  diltinguilliing  character  is  the  depreffion  in  the  middle 
of  the  forehead,  meafuring  from  the  anterior  angle  of  the 
eyes  and  the  angle  of  the  mouth.  This  depreffion,  which 
contracts  the  aperture  formed  by  the  nafal  bone,  occalions 
fome  embarraffment  to  the  animal  in  breath  in  or,  and  at  each 
infpiration  and  expiration  it  makes  a  noife  which  may  be 
compared  to  that  made  by  a  perff)n  when  the  noftrils  are 
obftru6led.  This  noife  increafes  Vv^hen  the  animal  has  been 
running,  or  employed  in  hard  labour.  He  has,  however^ 
ilrong  lungs  and  good  wind. 


VI.  Defcriptlon  of  a  newly  invented  Galvanometer^  and 
an  Account  of  fome  ^Experiments  made  luitb  Volta^s 
Pile  upQn,  fever al  of  the  Gafes^     Bj  W,  ^.  Pepys  jun. 
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URING  a  courfe  of  experiments  upon  atmofpheric  elec- 
tricity^ with  which  I  occupied  myfelf  in  the  year  J  798,  \ 

*  Communic^icd  by  the  author. 
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had  frequently  occafion  to  make  ufe  of  the  gold-leaf  e!e<^ro- 
meter  invented  by  Mr.  Bennet. 

I  had  often  been  wifliing  that  fome  inftmment  could  be 
devifed  to  meafure  the  galvanic  a^lion  of  a  plate  of  filver  and 
one  of  zinc^  when  connected  with  the  tongue  and  upper  lip; 
and  as  fome  philofophers  had  all  along  maintained  that  the  gal- 
vanic and  eleclrtric  fluid  were  the  fame,  the  delicate  feniibility 
of  the  gold-leaf  eledlrometer  fuggelted  the  idea  of  accommo- 
dating it  to  the  obje(^  I  had  in  view,  for  which  purpofe  I 
adopted  the  following  conltrutSlion^ 

Ftg.  I.  (Plate  L)  reprefents  the  galvanometer  complete, 
the  top  or  lid,  to  facilitate  the  defcription,  being  ihown  above 
the  glafs  cylinder  inftead  of  being  inferted  in  its  mouth,  as  it 
is  when  the  inftrument  is  in  ufe.  The  top  confifts  of  two 
circular  plates  of  brafs  fattened  to  each  other,  and  attached 
to  a  cork  which  fits  into  the  cylinder.  The  undermoft  plate 
has  an  oblong  hole  cut  though  it  (as  has  alfo  th^e  cork),  and 
from  this  hole  a  groove  paffes  to  the  outer  edge  of  the  plate 
to  admit  a  thin  flip  of  filver  AA,  and  allow  it  to  Aide  back- 
wards or  forwards  between  the  plates,  for  the  purpofe  of 
moving  the  gold  leaves  a,  attached  to  the  filver,  nearer  to  or 
further  from  the  upright  pieces  B  and  C.  This  part  of  the 
conftruftioR  is  alfo  fhown  in  fig,  2.  which  reprefents  the  me- 
tallic part  of  the  cover  inverted,  AA  being  the  flip  of  filver. 
One  end  of  the  filver,  viz.  that  which  defccnds  into  the  cylin- 
der (fig.  I.))  is  flit,  for  the  purpofe  of  receiving  the  gold  leaves. 

BB,  CC,  are  two  pieces  of  zinc,  the  uprights  of  which  caa 
be  made  to  approach  to  or  recede  t)om  each  other  by  means 
of  a  Aide  in  tfe«  tranfverfe  pieces  at  the  bottom  of  the  jar,  and 
which  is  reprefented  in  fig.  3.  The  two  pieces  of  zinc  are 
kept  at  the  ditlance  defired  by  means  of  the  fcrew  D,  fig.  i 
and  3. 

The  zinc  BB,  properly  f{x:aking,  is  of  two  pieces,  attached 
by  a  joint  at  E  to  facilitate  the  arrangement  when  the  infl;ruT  • 
ment  is  intended  to  be  put  in  action. 

The  bottonvpart  w,  which  receives  the  glafs  cylinder,  is 
of  box-wood,  and  is  furniflied  with  glafb  feet,  FFF,  for  the 
purpofe  of  occafional  infulation. 

The  inftrument  being  fitted  up  to  my  liking,  I  tried  its 
-efTe^i  by  introducing  the  exterior  end  of  the  flip  of  filver  be- 
tween my  upper  lip  and  gum,  and  laying  the  moveable  piece 
of  zinc  upon  my  tongue.  The  diftance  of  the  two  pieces  of 
zinc  was  i-4th  of  an  inch.  I  could  not  perceive  the  fmallcfl; 
effect  to  take  place.  I  tried  it  with  the  zinc  pieces  i-8th  of 
aa  inch  afundcr,  and  alfo  at  the  diflance  of  j -16111,  but  Itill 
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without  obferving  any  divergence  of  the  gold  leaves  or  any 
peculiar  tafte. 

When  the  gold  came  into  abfolute  contact  with  the  zinc 
the  taite  was  inllantly  perceptible,  in  the  fame  manner  as. 
when  an  immediate  connection  is  etlabliflied  between  zinc 
and  filver,  by  bringing  them  into  contact  between  the  teeth 
after  they  have  been  properly  difpoled  in  the  mouth  ;  but 
I  could  never  perceive,  when  they  were  fenfibly  aiunder,  the 
fmallell  effect,  and  therefore,  after  repeated  fruitlefs  attempts 
to  increafe  the  action  by  enlarging  the  furfaces  of  the  metal? 
in  contadl  with  the  mouth,  laid  the  inftrument  afide,  as  ufe- 
lefs,  except  as  a  more  delicate  electrometer. 

As  I  attributed  my  want  of  fucccfs  not  fo  much  to  any 
error  either  jri  the  principle  orconilru6tionof  my  inftrument, 
as  to  the  fmallnefs  of  the  galvanic  charge,  M.  Volta  had  no 
fooner  made  his  pile  known,  than  it  occurred  to  me,  that,  as 
a  ftronger  charge  might  now  be  obtained,  the  infirument  I 
had  conftru(Sled  would  certainly  be  afi'ected  by  it,  ij  the  elec- 
trie  and  galvanic  jiuid  pojjejjed  identity. 

My  friend,  Mr.  Henry  Lawfon,  having  conftrufled  a  pile, 
confiding  of  80  pieces  of  zinc,  and  as  many  ot  filver,  we 
made  the  experiment  together.  The  filver  of  the  galvano- 
meter was  connected  with  the  upper  piece  of  the  pile,  which 
was  zinc,  while  the  filver  end  of  the  pile  was  in  contact  with 
the  zinc  of  the  galvanometer.  The  fiiding  pieces  BC  were 
then  adjulied,  and,  at  the  difiance  of  i-3d  of  an  inch  from 
each  other,  the  gold  leaves  diverged  :  upon  prefenting  excited 
glafs  they  opened  ftill  further,  proving  it  to  be  that  ftate  called 
plus,  or  pofit've. 

We  then  reverfed  the  conne6lion,  making  the  lower  or 
zinc  end  of  the  j2;alvanometer  join  the  upper  or  zinc  end  of 
the  pile,  and  the  filver  flip  join  the  lower  or  filver  end  of  the 
pile.  In  this  cafe,  excited  glafs  made  the  leaves  to  clofe, 
while  excited  fealing-wax  opened  them  further. 

When  we  made  this  trial  of  the  galvanometer,  the  pile  was 
giving  fhocks,  that  were  taken  with  a  fenlation  equal  to  what 
vi'ould  have  been  experienced  from  a  charge  of  as  much  coated 
furface  of  elcCiricity  as  would,  if  difcharged  through  the  gal- 
vanometer, have  torn  and  defiroyed  the  gold  leaves,  while 
by  galvanifm  they  were  only  diverged  equal  to  about  i-4tl^ 
of  an  inch  :  even  fealing-wax  fiiglitly  excited,  prefented  to 
the  inftrument,  kept  the  leaves  in  confiant  motion. 

Since  that  time  I  have  performed  a  number  of  experiments 
with  Volta's  pile;  indeed,  I  have  repeated  almoft  all  the  ex- 
periments with  it  which  have  yet  been  made  public,  befide? 

making 
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makino-  feveral  a  little  different  from  any  I  have  yet  heard  of, 
and  in  all  of  them  I  have  found  the  galvanometer  fo  ufeful 
^n  inftrument,  that  I  can  recommend  it  with  fome  confi- 
dence to  thofe  who  are  fond  of  fuch  experiments. 

I  ihall  not  encroach  upon  the  pa^es  of  the  Philofophical 
Magazine  by  detailing  the  refults  ot  experiments  in  which 
others  have  anticipated  me;  but  fliall,  as  briefly  as  poffible, 
ftate  a  few  experiments  refpefting  the  aftion  of  the  galvanic 
pile  on  feveral  of  the  gafes,  which  prefent  fome  new  fa<9:s  on 
this  interefting  fubjeiSt. 

In  thefe  experiments  an  exhaufted  transfer  was  fcrewed 
upon. the  top  of  a  graduated  glafs  cylinder,  open  at  the  bot- 
tom. The  cylinder  being  filled  with  water  and  placed  over 
a  pneumatic  tub,  was  then  charged  with  gas  to  any  particular 
divifion,and  the  divifion  noted,  by  which  means  thequantity 
allowed  to  afcend  into  the  transfer,  upon  opening  a  cock  iii- 
terpofed  between  it  and  the  cylinder,  was  known ;  and  con- 
fequently,  whether  any  or  what  quantity  of  the  gas  under 
experiment  was  abforbed  by  the  procefs. 

I.  The  pile  being  placed,  with  a  fmall  tube  containing 
diftilled  water,  and  conne<Sling  wires  of  fine  filver,  in  the 
exhaufted  transfer,  the  quantity  of  atmofpheric  air  admitted 
from  the  adjoining  graduated  cylinder  was  regiftered.  After 
ilanding  in  this  way  for  36  hours,  out  of  200  cubic  inches  of 
atmofpheric  air,  40  were  found  to  have  been  abforbed.  During 
the  whole  time  of  the  abforption,  gas  was  formed  in  the  fmall 
tube  of  water,  and  a  floculent  oxyd  was  precipitated. 

II.  When  oxygen  gas,  obtained  from  the  oxymuriat  of 
potafh,  was  ufed,  the  power  of  the  pile  was  confiderably  in-r 
creafed ;  the  one  wire  gave  out  gas  more  rapidly,  while  a 
much  more  copious  floculent  precipitate  was  formed  by  the 
other.  Leaving  this  experiment  during  the  night,  200  cubiq 
inches  of  oxycren  w^ere  found  to  have  been  abforbed  by  the 
morning.  Water  had  afcended  from  the  pneumatic  tub,  and 
not  only  filled  the  graduated  cylinder,  but  rifen  fo  high  into 
the  transfer,  that  the  pile  was  half  immerfed  in  it.  The  cx- 
hauftion,  thus  produced,  maintained  a  column  of  water  cf 
about  16  inches  in  height. 

III.  Azotic  gas,  procured  by  the  decompofiiion  of  atmo- 
fpheric air  by  the  fulphuret  of  potafli,  totally  flopped  (he 
a<ftion  of  the  pile,  neither  gas  nor  precipitate  appearing  \xx 
the  fmall  tube  of  water. 

IV  With  hydrogen  gas  the  effe6l  was  the  fame,  I  could 
not  perceive  that  the  pile  had  the  fmalleft  action. 

It  is  proper  that  I  ihould  obferve  here,  that  the  cloths  in- 
terpofcd  between  each  pair  of  metals  in  thefe  experiments 
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were  moiftened  with  a  folution  of  common  fait.  If  th* 
cloths  be  foaked  in  acids,  the  refult,  as  every  one  knows, 
will  be  very  different;  the  pile  will  then  a6t  as  powerfully 
even  in  vacuo  as  in  atmoipheric  air. 

An  anonymous  correfpondent,  in  the  lad:  number  of  the 
Philofophical  Magazine,  notices  the  increafed  aftion  of  the 
pile  by  acids;  but  becaufe  he  finds  that  the  alkalies,  particu- 
larly pure  ammonia,  alfo  increafe  its  action  moll  powerfully, 
infers,  that  the  fluid  excited  in  the  pile  does  not  arife  from 
the  a6bion  of  acids,  or  from  any  combinatioyi  of  exygen  luitb 
the  metals.  Before  making  fuch  an  inference,  he  ought  to 
have  tried  his  pile  in  fuch  circumftances  as  would  have  pre- 
cluded the  poflibiliiy  of  oxygen  having  accefs  to  it.  In  vacuo 
his  pile  would  have  fpeedily  ceafed  to  a6l,  even  with  folutions 
of  alkali  interpofed  between  the  pairs  of  plates.  He  ought 
alfo  to  have  examined  the  ftate  of  the  refidual  water  in  the 
two  s:lafres,  connected  by  means  of  a  fyphon,  before  he  pro- 
ceeded to  overturn  the  Lavoifierian  fyltem  from  the  circum- 
itance  of  oxygen  gas  being  produced  in  the  one  glafs  and 
hydrogen  gas  in  the  other. 

The  la(t  paragraph  in  his  paper  is  equally  inconcluiive, 
where  he  would  infer,  becaufe  an  elecSlrometer  gives  ligns  of 
negative  electricity  when  a  drop  of  water  is  let  fall  upon  a 
piece  of  red-hot  iron  placed  upon  it_,  that  therefore  pofitivc 
electricity  and  water  form  hydrogen  air.  The  prefence  of 
hydrogen  is  not  neceffary  to  the  ele6lrometer  indicating  ne- 
gative eleClricity  ;  if  the  water  be  converted  into  vapour,  the 
etieft  is  produced  :  indeed,  the  vapour  of  any  kind  of  liquid 
produces  the  negative  ftate. 


VII.  Ohfervaiions  on  the  Means  of  increafmg  the  Quantities 
of  Heat  obtained  in  the  Combujiion  of  Fuel,  By  Count 
Bum  FORD*. 
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T  is  a  fa6t  which  has  been  long  known,  that  clays,  and 
feveral  other  incombuftible  fubftances,  when  mixed  with 
fea-coal,  in  certain  proportions,  caufe  the  coal  to  give  out 
more  heat  in  its  combultion  than  it  can  be  made  to  produce 
when  it  is  burnt  pure  or  unmixed ;  but  the  caufe  of  this  in- 
creafe of  heat  does  not  appear  to  have  been  yet  inveQigated 
with  that  attention  which  fo  extraordinary  and  important  a 
circuni (lance  feems  to  demand. 

Paily  experience  teaches  us,  that  all  bodies — thofe  which 

*  From  the  Journals  of  the  Royal  InJUiutlon  of  Qrcaf  Britain. 
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are  incombufliblo,  as  well  as  thofe  which  are  combudible, 
and  actually  burning, — throw  off,  in  all  cIire6lions,  heat,  or 
rather  calorific  (heat-making)  rays,  which  generate  heat 
wherever  they  are  flopped  or  abforbed  :  but  common  obferv- 
ation  was  hardly  fuflkient  to  {how  any  perceptible  difference 
between  the  quantities  of  calorific  rays  thrown  off  by  different 
bodies,  when  heated  to  the  fame  temperature,  or  expofed  in 
the  fame  fire;  although  the  quantities  fo  thrown  off  might 
be,  and  probably  are,  very  different. 

-^t  has  lately  been  afcertained,  that  when  the  fides  and 
back  of  an  open  chimney  fire-place,  in  which  coals  are 
burned,  are  compofed  of  fire-bricks,  and  heated  red-hot, 
they  throw  o?i  into  the  room  incomparably  mo  e  heat  than 
all  the  coals  that  could  pofHbly  be  put  into  the  grate,  even 
fuppofing  them  to  burn  with  the  greatell  pofiibie  degree  of 
brightnefs.  Hence  it  appears  that,  a  red-hot  burning  coal 
does  not  fend  off  near  fo  many  calorific  rays  as  a  pitce  of  red^ 
hot  brick  or  fione,  of  the  (ame  form  and  dimenfions;  and 
this  interefling  dilcovery  will  enable  us  to  make  very  import- 
ant improvements  in  the  conflru61ion  of  our'fire-places,  and 
alfo  in  the  management  of  our  fires. 

The  fuel,  infiead  of  being,  employed  to  heat  the  room  di-* 
re6lly,  or  by  the  direct  rays  from  the  fire,  fhould  be  fo  dif- 
pofed  or  placed  as  to  heat  the  back  and  hdes  of  the  grate ; 
which  mulf  always  be  conftructed  of  fire-brick  or  fire-ltone, 
and  never  of  iron  or  of  any  otlier  metal.  Few  coals,  there- 
fore, when  properly  placed,  make  a  much  better  fire  than  a 
larger  quantity;  and  {hallow  grates,  when  they  are  conflru6f:ed 
of  proper  materials,  throw  more  heat  into  a  room,  and  with 
a  much  lefs  confumption  of  fuel,  than  deep  grates ;  for  a  large 
mafs  of  coals  in  the  grate  arrcffs  the  rays  which  proceed  from 
the  back  and  fides  of  the  grate,  and  prevents  their  coniing 
into  the  room ;  or,  as  fires  are  generally  managed,  it  prevents 
the  back  and  fides  of  the  grate  from  ever  being  fufficiently 
heated  to  affifl  much  in  heating  the  room,  even  though  they 
be  conftru6led  of  good  materials,  and  large  quantities  of  coals 
be  confumtd  in  them. 

It  is  pofiibie,  however,  by  a  fimplc  contrivance,  to  make 
a  good  and  an  ceconomical  fire  in  almolt  any  grate,  though 
it  would  always  be  advifable  to  conltrucl  fire-places  on  good 
principles,  or  to  improve  them  by.judicious  alterations,  rather 
than  to  depend  on  the  ufc  of  additional  inventions  for  corredf- 
;ng  their  defciSts. 

To  make  a  good  fire  in  a  bad  grate,  the  bottom  of  the 
grate  muft  be  firfl  covered  with  a  tingle  layer  of  balls,  made 
uf  good  fire-bricks  or  artificial  fire-fione,  ^ell  burnt,  each 

ball 
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ball  being  perfeAly  globular,  and  about  %\  or  %\  inches  in 
diameter.  On  this  layer  of  balls  the  fire  is  to  be  kindled, 
andj  in  filling  the  grate,  more  balls  are  to  be  added  with  the 
coals  that  are  laid  on  ;  care  muft,  however,  be  taken  in  this 
operation  to  mix  the  coals  and  the  balls  well  together,  other- 
wife,  if  a  number  of  the  balls  Ihould  get  together  in  a  heap, 
they  will  cool,  not  being  kept  red-hot  by  the  combuftion  of 
the  furrounding  fuel,  and  the  fire  will  appear  dull  in  that 
part ;  but  if  no  more  than  a  due  proportion  of  the  balls  are 
ufed,  and  if  they  are  properly  mixed  with  the  coals,  they  will 
all,  except  it  be  thofe  perhaps  at  the  bottom  of  the  grate, 
become  red-hot,  and  the  fire  will  not  only  be  very  beautiful, 
but  it  will  fend  off  a  vail;  quantity  of  radiant  heat  into  the 
room,  and  will  continue  to  give  out  heat  for  a  great  length 
of  time.  It  is  the  opinion  ot  feveral  perfons  who  have  for  a 
confiderable  time  pradiiled  this  method  of  making  their  fires, 
that  more  than  one-third  of  the  fuel  ufually  confumed  may 
be  faved  by  this  fimple  contrivance.  It  is  very  probable  that, 
■with  careful  and  judicious  manacrement,  the  faving  would 
amount  to  one-half,  or  fifty  per  cent. 

As  thefe  balls,  made  in  moulds,  and  burnt  in  a  kiln,  would 
coft  very  little,  and  as  a  fet  of  them  would  laft  a  long  time, 
probably  feveral  years,  the  faving  of  expenfe  in  heating  rooms 
by  chimney  fires  with  bad  grates,  in  this  way,  is  obvious ; 
but  flill  it  fhould  be  retnembered,  that  a  faving  nuite  as  great 
may  be  made  by  altering  the  grate,  and  makmg  it  a  good 
fire-place.  • 

In  ufing  thefe  balls,  care  muft  be  taken  to  prevent  their 
accumulating  at  the  bottom  of  the  grate.  As  the  coals  go  on 
to  confume,  the  balls  mixed  with  them  will  naturally  fettle 
down  towards  the  bottom  of  the  grate,  and  the  tongs  muft 
be  ufed  occafionally  to  lift  them  up;  and,  as  the  fire  grows 
low,  it  will  be  proper  to  remove  a  part  of  them,  and  not  to 
replace  them  in  the  grate  till  more  coals  are  introduced. 
A  little  experience  will  fliow  how  a  fire  made  in  this  manner 
can  be  managed  to  the  greateft  advantage,  and  with  the  leaft 
trouble. 

Balls  made  of  pieces  of  any  kind  of  v.?ell-burnt  hard  brick, 
though  not  equally  durable  with  fire-brick,  will  anfwcr  very 
well,  provided  they  be  made  perfecSlly  round  ;  but  if  thev  are 
not  quite  globular  their  flat  fides  will  get  together,  and  by 
obftru6ting  the  free  paifage  of  the  air  amongft  them,  and 
amongft  the  coals,  will  prevent  the  fire  from  burning  clear 
and  bright.  . 

The  Deft  compofition  for  making  thefe  balls,  when  they 
are  formed  in  pioulds,  and  afterward:*  dried  and  burnt  in  a 
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kiln,  is  pounded  crucibles  mixed  up  with  moiftened  Stur- 
brido'c  clay  ;  but  good  balls  may  be  made  with  any  very  hard 
burnt  common  brickS;,  reduced  to  a  coarfe  powder,  and  mixed 
with  Starbridge  clay,  or  even  with  common  clay.  The  balls 
ihould  always  be  made  To  large  as  not  to  pafs  through  between 
tlie  front  bars  of  a  grate. 

Thefe  balls  have  one  advantage,  which  is  peculiar  to  them, 
and  which  might  perhaps  recommend  the  ufe  of  them  to  the 
curious,  even  in  fire-places  conitrufted  on  the  beft  principles ; 
they  caufe  the  cinders  to  be  confumed  almoft  entirely;  and 
even  the  very  afhes  may  be  burnt,  or  made  to  difappear,  if 
care  be  taken  to  throw  them  repeatedly  upon  the  fire  when 
it  burns  with  an  intenfe  heat.  It  is  not  difficult  to  account 
for  this  efFed;  in  a  fatisfa^lory  manner,  and  in  accounting  for  it 
we  fhall  explain  a  circumltance  on  which  it  is  probable  that  the 
^reat  increafe  of  the  heat  of  an  open  fire,  where  thefe  balls  are 
lifed,  may,  in  fome  meafure,  depend.  The  fmall  particles  of 
coal  and  of  cinder  which,  in  a  common  fire,  fall  through  the 
bottom  of  the  grate  and  efcape  combullion,  when  thele  balls 
are  ufed  can  hardly  fail  to  fall  and  lodge  on  fome  of  them ; 
and,  as  they  are  intenfcly  hot,  thefe  fmall  bodies  which  alio-ht 
upon  them  in  their  fafl,  are  foon  heated  red-hot,  and  dif- 
pofed  to  take  fiie  and  burn ;  and,  as  frelh  air  from  below  the 
grate  is  continually  making  its  way  upwards  amongft  the 
balls,  every  circumftance  is  highly  favourable  to  the  rapid 
and  complete  combullion  of  thefe  fmall  inflammable  bodies. 
But  if  thefe  fmall  pieces  of  coal  and  cinder  Ihould,  in  their 
fall,  happen  to  alight  upon  the  metallic  bars  which  form  the 
bottom  of  the  grate ;  as  thefe  bars  are  conductors  of  heat, 
and,  on  account  of  that  circumftance,  as  well  as  of  their  fitu- 
ation,  hekiv  the  fire,  never  can  be  made  very  hot,  any  fmal! 
particle  of  fuel  that  happens  to  come  into  conta6l  with  them, 
not  only  cannot  take  fire,  but  would  ceafe  to  burn  fhouJd  it 
arrive  in  a  (late  of  a^ual  combuftion. 

Thefe  fa6ts  are  very  important,  and  well  deferving  of  the 
attention  of  thofe  who  may  derive  advantage  from  the  im- 
provement of  fire-places,  and  the  oeconomy  of  fuel. 

There  are  fome  circumltances  which  flrongly  indicate  that 
an  admixture  of  incombuflible  bodies  with  fuel,  and  efpe- 
cially  with  coal,  caufe  an  increafe  of  the  heat  even  when  the 
fuel  is  burnt  in  a  clofed  fire-place.  No  fire-place  can  well  be 
contrived  more  completely  clofed  than  thofe  of  the  iron  ftoves 
in  common  ule  in  the  Netherlands ;  but  in  thefe  (loves,  which 
are  lieated  by  coal  fires,  a  large  proportion  of  wet  clay  is  al- 
ways coarfely  mixed  with  the  coals  before  they  are  introduced 
into  the  fire-place.     If  this  pradtice  had  not  oeen  found  to  be 
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urefiil,  it  would  certainly  never  have  obtained  generally;  nor 
would  it  have  been  continued,  as  it  has  been,  for  more  than 
two  hundred  years. 

The  combination  of  different  fubftances,  combuftible  and 
incombudible,  to  form,  artificially,  various  kinds  of  cheap 
and  pleafant  fuel,  particularly  adapted  for  the  different  pro- 
celfes  in  which  the  fuel  is  employed,  is  a  fubject  well  worthy 
of  the  attention  of  enterprizing  and  ingenious  men.  How 
much  excellent  fuel,  for  inftance,  might  be  made,  with  proper 
additions  and  proper  management,  of  the  mountains  of  refufc 
coal-duit  that  lie  ufelefs  at  the  mouths  of  coal-pits  ?  and  how 
much  would  it  contribute  to  cleanlinefs  and  elegance  if  the 
nfe  of  improved  coke,  or  of  hard  and  light  fire-balls,  could  be 
generally  introduced  in  our  houles  and  kitchens,  in  Read  of 
crude,  blac!;,  powdery,  dirtv  fea-coal !  Of  the  great  oeco- 
nomy  that  would  refult  from  fuch  a  change,  there  cannot  be 
the  fmalleft  doubt. 

It  is  a  melancholy  truth,  but,  at  the  fame  time,  a  moft 
indifputable  fa6f,  that,  while  the  induilry  and  ingenuity  of 
Biillions  are  employed,  with  unceafing  aftivity,  in  mventing, 
improving,  and  varying,  thofe  fuperfluities  which  wealth  and 
luxury  introduce  into  fociety,  no  attention  whatever  is  paid 
to  the  improvement  of  thofe  common  neceflaries  of  life  on 
which  the  fubfillence  of  all,  and  the  comforts  and  enjoyments 
of  the  great  majority  of  mankind,  abfolutelv  depend. 

Much  will  be  done  for  the  benefit  of  fociety,  if  means  can 
be  deviled  to  call  the  attention  of  the  a6live  and  benevolent 
to  this  long  negle61:ed,  but  moft  intereftincr,  fubje^l. 

The  Royal  Tnftitution  feems  to  be  well  calculated  to  faci- 
litaie  and  expedite  the  accomplifliment  of  this  important 
object:.  Indeed,  it  is  more  than  probable  that  this  precifely 
is  the  obje6l  which  was  principally  had  in  view  in  the  foun- 
dation aad  arrano-ement  of  that  eftablilhment. 


VI  IT.   On  the  life  of  Steam  as  a  Vehicle  fr  coyivej'ing  Heat 
from  one  Place  to  another.     By  Count  IIumfokd*. 

JlVAORE  than  fiftv  years  aoo,  colonel  William  Cook,  in 
a  paper  prefcnled  by  him  to  the  Royal  Society,  and  pub- 
lilhcd  in  their  Tranlaclions,  made  a  propoi;d  for  warming 
rooms  by  means  of  metallic  tubes  filled  with  fteam,  and 
communicating  with  a  boiler  lituated  out  of  the  room; 
which  propofal  was  accompanied  by  an  engraving,  which 

*  from  the  Jotirnals  of  the  Rcyat  [nJ}!tntio>!  of  deai  Britain,  vol.  i. 
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fliowcd,  in  a  manner  perfe6lly  clear  and  diftinfl;,  how  this 
might  be  efFe6led.  Since  that  time  this  fcheme  has  fre- 
quently been  put  in  pra6lice,  with  fuccefs^  both  in  this  coun- 
try ana  on  the  continent*.  Many  attempts  have  hkewife 
been  made,  at  different  periods,  to  heat  Ijquids  by  means  of 
fleam  introduced  into  them  ;  but  moft  of  thefe  have  failed  : 
and,  indeed,  until  it  was  known  that  fluids  are  nonconductors 
of  heat,  and,  confequently,  that  heat  cannot  be  made  to 
defcend  in  them  (which  is  a  recent  difcovery),  thefe  attempts 
could  hardly  fucceed ;  for,  in  order  to  their  being  fuccefsful, 
it  is  abfolutely  necelfary  that  the  tube  which  conveys  the  hot 
fteam  fhould  open  into  the  loweft  part  of  the  veflel  which 
contains  the  liquid  to  be  heated,  or  on  a  level  with  its  bot- 
tom ; — but  as  long  as  the  erroneous  opinion  obtained,  that 
heat  could  pafs  in  fluids  in  all  directions,  there  did  not  ap- 
pear to  be  any  reafon  for  placing  the  opening  of  the  fl.eam- 
tube  at  the  bottom  of  the  veflel,  while  many  were  at  hand 
which  pointed  out  other  places  as  being  more  convenient 
for  it. 

But  to  fucceed  in  heating  liquids  by  fleam,  it  is  neceflary, 
not  only  that  the  fleam  fliould  enter  the  liquid  at  the  bottom 
of  the  veflel  which  contains  it,  but  alfo  that  it  fliould  enter  it 
coming  from  above.  The  fleam-tube  fliould  be  in  a  vertical 
pofition,  and  the  fleam  fliould  defcend  through  it  previous  to 
Its  entering  the  vefl'el,  and  mixing  with  the  liquid  which  it 
is  to  heat ;  otherwife,  this  liquid  will  be  in  danger  of  being 
forced  back  by  this  opening  into  the  fleam-boiler;  for  the 
hot  fleam,  being  fuddeuly  condenfed  on  con\ing  into  contact 
with  the  cold  liquid,  a  vacuum  will  neceflarily  be  formed  in 
the  end  of  the  tube;  into  which  vacuum  the  liquid  in  the 
vefl'el,  prefled  by  the  whole  weight  of  the  incumbent  atmo- 
fphere,  will  fufli  with  great  force  and  with  a  loud  noife;  but 
if  this  tube  be  placed  in  a  vertical  pofition,  and  if  it  be  made 
to  rife  to  the  height  of  fix  or  feven  feet,  the  liquid  which  is 
thus  forced  into  its  lower  end  will  not  have  time  to  rife  to 
that  heio-ht  before  it  will  be  met  bv  fleam,  and  oblio;ed  to 
return  back  into  the  veflel.  There  will  be  no  difficulty  in 
arranging  the  apparatus  in  fuch  a  manner  as  eflecSlually  to 
prevent  the  liquid  to  be  heated  from  bein^  forced  backwards 
into  the  fleam-boiler;  and,  when  this  is  done,  and  fome 
other  necefl'ary  precautions  to  prevent  accidtnts  are  taken, 
fleam  may  be  employed  with  great  advantage  for  heating 

*  Alt'iough  one   (hould   naturally  imag'ne  that  the  notoriety  of  thefe 
.  fa6ls  would   have  been  fufficienV  to  prevent  all   attempts  in  our  days  tP 
claim  a  right  to  this  invention,  yet  it  is  faid  that  a  patent  for  it  v/«s  taken 
out  only  a  few  years  ago. 
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liquids,  dnd  for  keeping  them  hot,  in  a  variety  of  cafes,  tii 
which  tire,  appUcd  immediately  to  the  bottoms  of  the  gou- 
taininff  vcffels,  is  now  uled. 

In  dyeing,  for  inltance,  and  in  brewing,  and  in  the  pro- 
cefles  of  many  otji^er  arts  and  manufadlures,  the  adoption 
of  this  method  of  applying  heat  would  be  attended,  not  only 
with  a  great  faving  of  labour  and  of  fuel,  but  alfo  of  a  confi- 
clcrable  laving  of  expenfe  in  the  purchafc  and  repairs  of  boil- 
ers, and  of  other  expenfive  machinery  :  for,  when  fteam  is 
ufed  inftead  of  fire  for  heating  their  contents,  boilers  may  be 
made  extremely  thin  and  light;  and,  as  they  may  eafily  be 
fupported  and  (Irengthened  by  hoops  and  braces  of  iron,  and 
other  cheap  materials,  they  will  cod  but  little,  and  feldom 
ftand  in  need  of  repairs.  To  thcfe  advantages  we  may  add 
others  of  rtill  greater  importance  :  boilers  intended  to  be 
heated  in  this  manner  may,  without  the  fmallcft  difficulty,  be 
placed  in  any  part  of  a  room  at  any  diilance  from  the  fire, 
and  in  fituations  in  which  they  may  be  approached  freely  on 
every  fide.  They  may,  moreover,  eafily  be  fo  furrounded 
with  wood,  or  with  other  cheap  fubftances  which  form  warm 
covering,  as  moft  completely  to  confine  the  heat  within  them, 
and  prevent  its  efcape.  The  tubes,  by  which  the  lleam  is 
brought  from  the  principal  boiler,  (which  tubes  may  conve- 
niently be  fufpended  juft:  below  the  ceiling  of  the  room,) 
may,  m  like  manner,  be  covered  fo  as  almolt  entirely  to  pre- 
vent all  lofs  of  heat  by  the  furfaces  of  them  ;  and  this  to 
whatever  difiances  they  may  be  made  to  extend. 

In  fufpending  thefe  fteam- tubes,  car^  niuft,  however,  be 
taken  to  lay  them  in  a  fituation  ?iot  perfedly  horizontal  under 
the  ceiling,  but  to  incline  them  at  a  fmall  angle,  making 
them  rife  gradually  from  their  junftion  with  the  top  of  a 
large  vertical  fteam-tubc,  connecting  them  with  the  fteam- 
Loner,  quite  to  their  fartheft  extremities:  for,  when  thefe^ 
tubes  are  fo  placed,  it  is  evident  that  all  the  water  formed  in 
them,  in  confequence  of  the  condenfation  of  the  fi:eani  in  its 
pafl'age  through  them,  will  run  backwards  and  fall  into  the 
boiler,  indead  of  accumulating  in  them,  and  obfiru(Siing  the 
paflage  of  the  fteam,  which  it  would  not  fail  to  do  were  there 
any  confiderable  bends  or  wavings,  upwards  and  downwards, 
in  thefe  tubes,  or  of  running  forward  and  defcending  with 
the  fteam  into  llie  vefl'els  containing  the  liquids  to  be  heated, 
which  would  happen  if  thefe  tubes  inclined  downwards  in- 
Head  of  inclining  upwards  as  they  recede  from  the  boiier. 

In  order  that  clear  and  difiin6l  ideas  may  be  formed  of  the 
various  parts  of  this  apparatus,  even  without  figures,  I  fhall 
diftinguifti  each  part  by  a  fpecific  name.   The  velTcl  in  which 
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Water  is  boiled  in  order  to  generate  rteam^  and  which,  in  its 
conftruAionVmay  be  made  to  reiemble  the  boiler  of  a  lieam- 
engine,  I  {hall  call  the  (ieam- boiler:  the  vertical  tube,  which> 
rifino-  up  from  the  top  of  the  boiler,  conveys  tHe  fteam  into 
the  tubes  (nearly  horizontal),  which  are  fufpendcd  from  the 
ceiling  of  the  room,  I  (fiail  call  the  fr'ime  conductor :  to  the 
horizontal  tubes  I  fhall  give  the  name  of  horizontal  conduc- 
tors^ or  fimply,  conduSiors  ofjleam:  and  to  the  (fmaller)  tabes^ 
which,  defcending  perpendicularly  from  thefe  horizontal  con-^ 
duclors,  convey  the  fteam  to  the  liquids  which  are  to  be 
heated,  I  Ihall^  exclufively,  appropriate  the  appellation  of 
Jieam-tubes. 

The  veffels  in  which  the  liquids  are  put  that  are  to  be 
heated,  I  ihall  call  the  containing  vejjels.  TheP:^  veffels  may 
be  made  of  any  form ;  and,  in  many  cafes,  they  may,  with- 
out any  inconvenience,  be  conftru61ed  of  wood,  orofothet 
cheap  materials,  inftead  of  being  made  of  coftly  metals,  by 
which  means  a  very  heavy  expenfe  may  be  avoided. 

Each  fteam-tube  muft  defcend  perpendicularly  from  the 
horizontal  conduftor,  with  which  it  is  connected,  to  the  level 
of  the  bottom  of  the  containing  veflel  to  which  it  belongs; 
and,  moreover,  muft  be  furniftied  with  a  good  brafs  cock, 
perfectly  fteam-tight ;  which  may  beft  be  placed- at  the  height 
of  about  fix  feet  above  the  level  of  the  floor  of  the  room. 

This  fteam-tube  may  either  defcend  within  the  vefTel  to 
wdiich  it  belongs,  or  on  the  outfide  of  it,  as  (hall  be  found 
moft  convenient.  If  it  comes  down  on  the  outfide  of  the 
veffel,  it  muft  enter  it  at  its  bottom,  by  a  fhort  horizontal 
bend;  and  its  jun6lion  with  the  bottom  of  the  velfel  muft: 
be  well  fecured,  to  prevent  leakage.  If  it  comes  down  into 
the  veflel,  on  the  infide  of  it,  it  muft  defcend  to  the  bottom 
of  it,  or  at  leaft  to  within  a  very  few  inches  of  the  bottom  of 
it,  otherwife  the  liquid  in  the  veflel  will  not  be  uniformly 
and  equally  heated. 

When  the  fteam-tube  is  brouffht  down  on  the  infide  of  the 
containing  veflTel,  it  may  either  come  down  perpendicuLirly, 
and  without  touching  the  fides  of  it,  or  it  may  come  down 
on  one  fide  of  the  veflel,  and  in  contacl  with  it. 

When  feveral  fteam-tubes,  belonging  to  diflerent  con- 
taining veflds,  are  conne6fed  with  one  and  the  fame  hori- 
zontal fteam  condu(^l:or,  the  upper  end  of  each  of  thefe  tubes, 
inftead  of  being  fimply  attached,  by  foldering,  to  the  under 
fide  of  the  conductor,  muft  enter,  at  leaft  one  inch,  within 
the  cavity  of  it ;  otherwife  the  water  refulting  from  a  con- 
denfalion  of  a  part  of  the  fteam  in  the  conductor,  by  the  cold 
air  which  furrounds  it,  inftead  of  finding  its  way  back  into 
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the  fleam-boiler^  \^'ill  dcfcend  through  the  {leam-tuhes  and 
mix  with  the  liquids  in  the  veflcla  below ;  but  when  the  open 
ends  of  thefe  tubes  project  upwards  within  the  fieam  con- 
ductor, though  it  be  but  to  a  fmall  height  above  the  level  of 
its  under  fide,  it  is  evident  that  this  accident  cannot  happen. 

It  is  not  necclTirv  to  oblerve  here,  that,-  in  order  that  the 
ends  of  the  (leam-tubes  mav  project  within  the  horizontal 
conductor,  the  diameters  of  the  former  muil  be  confiderably 
lefs  than  the  diameter  of  the  latter. 

To  prevent  the  lofs  of  heat  arifing  from  the  cooling  of  the 
different  tubes  through  which  the  (learn  mull  pafs  in  coming 
from  the  boiler,  all  ihofe  tubes  Ihould  be  well  defended  from 
the  cold  air  of  the  atmofphcre  by  means  of  warm  covering; 
but  this  mav  eafily  be  done,  and  at  a  very  trilling  expenfe. 
I'he  horizontal  condu(3:ors  may  be  inelofed  within  fquare 
wooden  tubes,  and  furrounded  on  every  fide  by  charcoal-duft", 
fine  fawduft,  or  even  by  wool ;  and  the  rteam-tubes  and  prime 
conduclor  may  be  furroudded,  firft  by  three  or  four  coatings 
of  firong  paper,  firmly  attached  to  them  by  pafte  or  glue,  and 
covered  with  a  coating  of  varnilh,  and  then  bv  a  covering  of 
thick  coarfe  cloth.  It  will  likewife  be  advifable  to  cover  the 
horizontal  condu£lors  with  feveral  coatings  of  paper ;  for,  if 
tlie  paper  be. put  on  to  them  while  it  is  wet  with  the  pafte  or 
glue,  and  if  care  be  taken  to  put  it  on  in  loner  (lips  or  bands, 
wound  regularly  round  the  tube  in  afpirafline,  from  one 
end  of  it  to  the  other,  this  (!;overing  will  be  ufeful,  not  only 
by  confining  more  effeftually  the  heat,  but  alfo  by  adding 
vcrv  much  to  the  ftrenoih  of  the  tube,  and  renderincr  it  un- 
necefllny  to  employ  thick  and  ftrong  flieets  of  metal  in  the 
conftruclion  of  it. 

However  extraordinary  and  incredible  it  may  appear,  I  can 
afiert  it  as  a  facl,  wh.ich  I  have  proved  by  repeated  experi- 
ments^ that  if  a  hollow  tube,  conilru6^ed  of  (heet  copper  /^ 
of  an  inch  in  thicknefs,  be  covered  by  a  coating  only  twice 
as  thick,  or -,',^  of  an  inch  in  thicknefs,  formed  of  layers  of 
ftrong  paper,  firmly  attached  to  it  bv  good  glue,  the  ftrength 
of  the  tube  will  be  more  than  doubled  by  this  covering.  I 
found  by  experiments  the  moft  unexceptionable  and  de- 
cifive,  (of  which  I  intend,  at  fome  future  period,  to  give  to 
the  public  a  full  and  detailed  account,)  that  the  ftrength  of 
paper  is  fnch,  when  feveral  iheets  of  it  are  firndy  attached 
together  with  glue,  that  a  folid  cvlinder  of  this  fubftance, 
the  tranfverle  fcclion  of  which  (hould  amount  to  only  one 
fuperficial  inch,  would  fuftain  a  weight  of  30,000  lbs.  avoir- 
dupois, or  above  13  tt)ns,  fufpendcd  to  it,  without  being 
pulled  afunder  or  broken.     TJie  ftrength  of  hemp  is  ftill 
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much  greater,  when  it  is  pulled  equally,  in  the  direftion  of 
the  length  of  its  fibres.  I  found,  from  the  refults  of  my  ex- 
periments with  this  fubftance,  that  a  cylinder  of  the  fize 
above  mentioned,  compofed  of  the  (Iraight  fibr-  s  of  hemp, 
glued  together,  would  fuftain  92,000  lbs.  without  being  pulled 
afunder. 

A  cylinder,  of  equal  dimenfions,  compofed  of  the  ftrongeft 
iron  I  could  ever  meet  with,  would  not  fuftain  more  than 
66,000 lbs.  weight;  and  the  iron  muft  be  very  good  not  to 
be  pulled  afunder  with  a  weight  equal  to  55,000  lbs.  avoir- 
dupois. 

I  (hall  not,  in  this  place,  enlarge  on  the  many  advantages 
that  may  be  derived  from  a  knowledge  of  thei'e  curious  facts, 
I  have  mentioned  them  now  in  order  that  they  may  be 
known  to  the  public;  and  that  ingenious  men,  who  have 
leifure  for  thefe  refearches,  may  be  induced  to  turn  their  at- 
tention to  a  fubjeft,  not  only  very  intercfting  on  many  ac- 
counts, but  which  promifes  to  lead  to  mo(t  important  im- 
provements in  mechanics. 

I  cannot  return  from  this  digreffion  without  juft  mention- 
ing one  or  two  refults  of  my  experimental  inveftigations  re- 
lative to  the  force  of  cohefion,  or  ftrength  of  bodies,  which, 
certainly,  are  well  calculated  to  excite  the  curioiity  of  men 
of  fcience. 

The  ftrength  of  bodies  of  different  fizes,  fimilar  in  form, 
and  compofed  of  the  fame  fubftance,  or  the  forces  by  which 
they  refill  being  pulled  afunder  by  weights  fufpended  to  them, 
and  ailing  in  the  direction  of  their  lengths ;  are  not  in  the 
fimple  ratio  of  the  areas  of  their  tranlverfe  fe6lions,  or  of 
their  fradlures,  but  in  a  higher  ratio,  and  this  ratio  is  differ- 
ent in  different  fubftances. 

The  form  of  a  body  has  a  confideraVjlc  influence  on  its 
ftrength,  even  when  it  is  pulled  in  the  direction  of  its  length. 

All  bodies,  even  the  moft  brittle,  appear  to  be  torn  afunder, 
or  their  particles  feparated,  or  fibres  broken,  one  after  the 
other;  and  hence  it  is  evident,  that  that  form  muft  be  moft 
favourable  to  the  ftrength  of  any  given  body,  pulled  in  the 
direction  of  its  length,  which  enables  the  greateft  number 
of  its  particles,  or  longitudinal  fibres,  to  be  feparated  to  the 
greateft  poftible  diftance  (fhort  of  that  at  which  the  force  of 
cohefion  is  overcome),  before  any  of  them  have  been  forced 
beyond  that  limit. 

It  is  more  than  probable,  that  the  apparent  ftrength  of  dif- 
ferent fubftances  depends  much  more  on  the  number  of  their 
particles  that  come  into  adlion  before  any  of  them  are  forced 
beyond  the  limits  of  the  attra«SlLon  of  cohefion^  than  on  any 
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fpecidc  clIflrtTence  in  the  intenfity  of  that  force  in  thofe  fub- 
(lances. 

But  to  return  to  the  fubjcft  more  irnmediately  under  con- 
iidcraiion.  As  it  is  cflential  that  the  (learn  employed  in  heat- 
ing huuids,  in  the  manner  before  defcribed,  fliould  enter  the 
containing  vefTel  at,  or  very  near,  its  bottom,  it  is  evi- 
dent that  thia  {learn  mud  be  fufficicntly  ftrong,  or  elaltic,  to 
overcome,  not  only  the  preffure  of  the  atmofphere,  but  alfo 
the  additional  prelfnre  of  the  fupcrincumbent  liquid  in  the 
veflel ;  the  (learn -boiler  miift  therefore  be  m:ide  (Irons;  enough 
to  confine  the  fleam,  when  its  elafticity  is  fo  much  increa(ed 
by  means  of  additional  heat,  as  to  enable  it  to  overcome  that 
refinance.  Tliis  increafc  of  the  elaftic  force  of  the  lleam  need 
not,  however,  in  any  cafe,  exceed  a  preflfure  of  five  or  fix 
poimds  upon  a  (quare  inch  of  the  boiler,  or  one-third  part, 
or  one-half,  of  an  atmofphere. 

It  is  not  necedary  for  nie  to  obferve  here,  that  in  this,  and 
alfo  in  all  other  cafes  where  fleam  is  ufcd  as  a  vehicle  for 
conveying  heat  from  one  place  to  another,  it  is  indifpenfably 
necefl'ary  to  provide  fafety-valves  of  two  kinds ;  the  one  for 
letting  a  part  of  the  fteam  efcape,  when,  on  the  fire  being 
ftiddcnly  increafed,  the  fteam  becomes  fo  flrong  as  to  expofe 
the  boiler  to  the  danger  of  being  burfl  by  it;  the  other  for 
admitting  air  into  the  boiler,  when,  in  confequence  of  the 
diminution  of  the  heat,  the  (team  in  the  boiler  is  condenfed, 
and  a  vacuum  is  formed  in  it;  and  when,  without  this  valve, 
there  would  be  danger,  either  of  having  the  fides  of  the  boiler 
rrufhcd,  and  forced  inwards  by  the  prefTureof  the  atmofphere 
from  without;  or  of  having  the  liquid  in  the  containing  vef- 
fels  forced  upwards  into  the  horizontal  (leam  condu6lors,  and 
from  thence  into  the  flenm -boiler.  This  laft-mentioned  ac- 
cident, however,  cannot  happen,  unlefs  the  cocks  in  fome  of 
the  fleam -tubes  happen  to  be  open.  The  two  valves  effec- 
tually prevent  all  accident-?. 

Tlie  reader  will,  no  doubt,  be  more  difpofed  to  pay  atten- 
tion to  what  has  here  been  advanced,  on  this  interedino;  fub- 
ject,  when  h.e  iL^  informed  that  the  propofed  fcheme  has  al- 
ready been  executed  on  a  very  larjre  fcale,  and  with  complete 
fuccefs,  and  that  the  above  details  are  little  more  than  t-xadt 
dercriptions  of  what  a£f  ually  cxifis. 

A  great  mercantile  and  manufafturing  houfe  at  Leeds,  that 
of  MeHrs.  Gott  and  Co.,  had  the  courage,  notwithfianding 
»he  mortifving  prediction  of  all  their  neighbours,  and  the 
rdicule  with  which  the  fcheme  was  attempted  to  be  treated, 
to  erert  a  dyeing-houfc,  on  a  very  large  fcale  indeed,  on  the 
princir.les  here  tlefcribed  and  recommended. 
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On  my  vifit  to  Leeds  the  laft  fummer,  I  waited  on  Mr, 
Gotr,  who  was  then  mayor  of  the  town,  and  who  rt-ceived 
iiie  with  great  pohienefs,  and  fliowed  me  the  cloth  halls,  and 
other  curiofitics  of  the  place ;  but  nothing  he  fliowcd  me 
interefted  me  half  fo  much  as  his  awn  truly  noble  manufac- 
tory of  fuperfine  woollen  cloths.     I  had  ieen  few  manufac- 
tories fo  exteniive,  and  none  fo  complete  in.  all  its  parts.     It 
was  burnt  to  the  ground  the  year  before  I  faw  it,  and  had 
jud  been  rebuih,  on  a  larger  fcale,  and  with  great  improve- 
me  its  in  almolt  every  one  of  its  details.     The  reader  may 
ealily  conceive  that  I  felt  no  fmall  degree  of  fatisfadlion  oa 
going  into  the  dyeing- houfe  to  find  it  fitted  up  on  principles 
which  I  had  had  fome  fhare  in  bringing  into  repute,  and 
which  Mr.  Gott  told  me  he  had  adopted  in  confequence  of 
the  information  he  had  acquired  in  the  perufal  of  my  fcvenlli 
Eflay.     He  all ii red  me  that  the  experiment  had  anfwcred, 
even  far  bevond   his  mod  fanguine  expectations ;  and,  as  a 
ftrongf  proof  of  the  utility  of  the  plan,  he  tdd  m-e  that  his 
next  door  neighbour,  who  is  a  dyer  by  profellion,  and<  who, 
at  firft,  was  ftronnly  prejudiced  againil  thefe  innovations,  has 
lately  adopted  them,  and  is  now  convinced  that  they  are  real 
improvements.     Mr.  Gott  affured  me  that  he  had  no  doubt 
but  that  thev  would  be  adopted  by  every  dyer  in  Great  Bri- 
tain in  the  courfe  of  a  very  few  years. 

The  dyeing- houfe  of  Mturs.  Gott  and  Co.  which  is  fitu- 
ated  on  the  ground  Hoor  of  the  principal  building  of  the  ma- 
nufiftorv,  is  very  fpacious,  and  contains  a  great  number  of 
coppers  of  different  fizes  ;  and  as  thefe  vefl'els,  fome  of  which 
are  very  large,  are  dj^llributed  about,  pvomifcuoufly,  and  a])- 
parently  without  any  order  in  their  arrangcmeut,  in  two  fpa- 
cious rooms,  (each  copper  appearing  to  be  iiifulated,'9nd  to 
have  no  conne6lion  whatever  with  the  others,)  all  of  them 
together  form  a  very  lingular  appearance.  The  rooms  are 
paved  with  flat  ftones,  and  the  brims  of  all  the  coppers,  ^reat 
and  fmall,  are  placed  at  the  lame  height,  about  three  feet, 
above  the  pavement.  Some  of  thefe  coppers  contain  upwards 
of  1800  gallons;  and  they  are  all  heated  by  fleam  from  one 
ileam-boiler,  which  is  iituated  in  a  corner  of  one  of  the 
rooms. 

The  horizontal  tubes,  which  ferve  to  conduct  the  fteaiii 
from  the  boiler  to  the  coppers,  are  fufpended  juR  below  the 
ceiling  of  the  rooms  :  they  are  made,  fome  of  lead,  and  foni§ 
oF  cad  iron,  and  are  from  four  to  five  inches  in  diameter-^ 
but  when  1  law  them  they  were  naked,  or  without  any  cover- 
ing to  confine  the  heat.  On  my  obferving  to  Mr.  Gott,  that 
coverings  tor  them  would  "be  ufeful,  he  told  me  that  it  was 
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intended  that  they  fhould  be  covered,  and  that  coverings 
would  be  provided  for  them. 

The  vertical  lleam-tubes,  by  which  the  (learn  palTes  down 
from  the  horizontal  fleam  conductors  into  the  coppers,  are 
all  conftru£led  of  lead,  and  are  from  ^  of  an  inch  to  s!- 
inches  in  diameter;  being  made  larger  or  fmaller  according 
to  the  lizes  of  the  coppers  to  which  they  belong.  Thele 
fleam-tubes  all  pafs  down  on  the  outfides  of  their  coppers, 
and  enter  them  horizontally  at  the  level  of  their  bottoms. 
Each  copper  is  furniflied  with  a  brafs  cock  for  letting:  oif  its 
contents ;  and  it  is  filled  with  water  from  a  ciftern  at  a  di- 
llance,  which  is  brought  to  it  by  a  leaden  pipe.  The  coppers 
are  all  lurrounded  by  thin  circular  brick  walls,  which  ferve 
not  only  to  fupport  the  coppers,  but  alio  to  confine  the  heat. 

The  rapidity  with  which  thefe  coppers  may  be  heated,  by 
means  of  fleam,  is  truly  aflonifhing.  Mr.  Gott  afiured  me 
that  one  of  the  largeft  of  them,  containing  upwards  of  i8co 
gallons,  when  filled  with  cold  water  from  the  ciflern,  requires 
no  more  than  half  an  hour  to  heat  it  till  it  a6lually  boils  ! 
By  the  greatell  fire  that  could  be  made  under  fuch  a  copper, 
with  coals,  it  would  hardly  be  poiiible  to  make  it  boil  in  lefs 
than  an  hour. 

It  is  eafy  to  perceive  that  the  faving  of  time  which  v^ill 
refult  from  the  adoption  of  tliis  nevi^  mode  of  applying  heat 
will  be  very  great;  and  it  is  likewife  evident  that  it  may  be 
increaied,  almolt  without  limitation,  merely  by  augmenting 
the  diameter  of  the  (team-tube  :  care  mud,  however,  be  taken 
that  the  boiler  be  fufficiently  large  to  furnifh  the  quantities  of 
fteam  required.  Tee  faving  of  fuel  \^ill  alfo  be  very  confi- 
derable  :  Mr.  Gott  informed  me  that,  from  the  befl  calcula- 
tion he  had  been  able  to  make,  it  would  amount  to  near  two- 
thirds  of  the  quantity  Ibrmerly  expended,  when  each  copper 
was  healed  by  a  feparate  fire. 

But  ihele  favings  are  far  from  being  the  only  advantages, 
that  will  be  derived  from  the  introduction  of  thefe  improve- 
ments in  the  management  of  heat:  there  is  one,  of  great 
importance  indeed,  not  yet  mentioned,  which  alone  would 
be  futhcient  to  recommend  the  very  general  adoption  of  them. 
As  the  heat  comniunicaicd  by  lieam  can  never  exceed  the 
mean  leniperalure  of  boiling  water  by  more  than  a  very  few 
degrees,  the  iubflauces  expofed  to  it  can  never  be  injured  by 
it.  in  manvarts  and  nianutadurcs  this  circumliance  will 
r  of  great  advaatatres.  but  in  none  will  irs  utility 
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the  labour  now  employed  in  (lirring  about  the  contents  of 
thofe  boilers,  to  prevent  the  victuals  from  being  fpoiled  by 
burning  to  the  bottoms  of  them,  wiil  be  unneeelTary,  and 
the  lofs  of  heat  oceafioned  by  this  ftirring  prevented ;  and, 
jnllcad  of  expenfive  eoppers,  or  metallic  boilers,  which  are 
difficult  to  be  kept  clean,  and  often  itand  in  need  of  repairs, 
common  wooden  tubs  may,  with  great  advantage,  be  ufed 
as  culinary  veflels ;  and  their  contents  may  be  heated  by 
portable  fire-places,  by  means  of  fleam-boilers  attached  to 
them. 

As  thefe  portable  fire-places  and  their  fteam-boilers  may, 
without  the  fmalleft  inconvenience,  be  made  of  fuch  weight, 
form,  and  dimenfions,  as  to  be  eafily  tranfported  from  one 
place  to  another  by  two  men,  and  be  carried  through  a  door- 
way of  the  common  width,  (with  this  machinery,  and  the 
ileam-tubes  belonging  to  it,  and  a  few  wooden  tubs,)  a  com- 
plete public  kitchen,  for  fjpplying  the  poor,  and  others,  with 
foups;  and  ajfo  w-ith  puddings,  vegetables,  meat,  and  all 
other  kinds  of  food  prepared  by  boiling,  might  be  eftablifiied 
in  half  an  hour,  in  any  room  in  which  there  is  a  chimney 
(by  which  the  fmoke  from  the  portable  fire-place  can  be  car-- 
ried  off);  and,  when  the  room  fiiould  be  ho  longer  wanted 
as  a  kitchen,  it  might,  in  a  Few  minutes,  be  cleared  of  all 
this  culinary  apparatus,  and  made  ready  to  be  ufed  for  any 
other  purpofe. 

lliis  method  of  conveying  heat  is  peculiarly  well  adapted 
for  heating  baths;  it  is  likewife  highly  probable  that  it  would 
be  found  ufeful  in  the  bleaching  bufinefs,  and  in  waihing 
linen.  It  would  alfo  be  verv  ufeful  in  all  cafes  where  it  is 
required  to  keep  anv  liquid  at  about  the  boihng  point  for  a 
long  time  without  making  it  boil;  for  the  quantity  of  heat 
admitted  may  be  very  nicely  regulated  by  means  of  the  brafa 
cock  belonging  to  the  (leam-tube.  Mr.  Gott  fliowed  nie  a 
boiler  in  which  flireds  of  fkins  were  digelting  in  order  to 
make  glue,  which  was  heated  in  this  manner;  and  in  which 
the  heat  was  fo  regulated,  that,  although  the  liquid  never  ac- 
tually boiled,  it  always  appeared  to  be  upon  the  very  point 
of  beginning  to  boil. 

This  temperature  had  been  found  to  be  beft  calculated  for 
making  good  glue.  Had  any  other  loiver  temperature  been 
found  to  anfwer  better,  it  might  have  been  kept  up  with  the 
fame  eafe,  and  with  equal  precifion,  by  regulating  properly 
the  quantity  of  fteam  admitted. 

I  need  not  fay  how  much  this  country  is  obliged  to  Mr. 
Gott   and   his  worthy  colleagues.      To   the  fpirited  exer- 
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tions  of  fuch  men,  who  abound  in  no  other  country,  we 
owe  one  of  the  proudt'll  dilKuKSlions  of  our  national  cha- 
racter— that  of  being  an  enlightened  and  an  enlerprifing 
people. 


IX.  An  Account  of  a  new  Eudiometer,     By  Mr.  Davy*. 

X  HE  dependancc  of  the  health  and  exiftence  of  animals 
upon  a  peculiar  ftate  of  the  atmoiphere,  and  the  relations  of 
this  (late  to  procefTes  connefted  with  the  moft  efltntial  wants 
of  life,  have  given  intereft  and  importance  to  inquiries  con- 
cerning the  compoiition  and  properties  of  atmofphoric  air. 

This  elaftic  fluid  has  been  long  known  to  confii>  chiefly 
of  oxygen  and  nitrogen  mingled  together,  or  in  a,  itate  of  loofc 
combiiiation,  and  holding  in  folution  water. 

A  variety  of  procefTes  have  been  inftituted  with  the  view 
of  determining  the  relative  proportions  of  the  two  gafes,  but 
moft  of  them  have  involved  fources  of  inaccuracy ;  and  lately 
all,  except  two  (the  (low  combultion  of  phoiphorus,  and  the 
aftion  of  liquid  fulphurets,)  have  been  gener-liy  abandoned. 

Both  phofphorus  and  folution  of  fulphuret  of  potalh  abforb 
the  whole  of  the  oxygen  of  atniofpheric  air  at  common  tem- 
peratures, and  they  do  not  materially  alter  the  volume,  or  the 
properties  of  the  refidual  nitrogen  ;  but  their  operation  is  ex- 
tremely flow,  and  in  manv  cafes  it  is  difficult  to  afcertain  the 
period  at  which  the  experiment  is  completed. 

I  have  lately  employed  as  an  eudiometrical  fubftance  the 
folution  of  green  muriate,  or  fulphate,  of  iron,  impregnated 
with  nitrous  gas;  and  I  have  found  that  it  is  in  fonie  refpe6ls 
fuperior  to  many  of  the  bodies  heretofore  ufed,  as  it  rapidly 
condenfes  oxygen  without  ailing  upon  nitrogen^  and  requires 
for  its  application  only  a  very  fimple  and  a  very  portable  ap- 
paratus. 

Tills  fluid  is  m.ade  by  tranfmitting  nitrous  gas  through 
green  muriate,  or  fulphate,  of  iron,  dilfolved  to  faturation  in 
water  t-  As  the  gas  is  abforbed,  the  folution  becomes  of  a 
deep  olive-brown,  and  when  the  impregnation  is  completed  it 
appears  opaque  and  almoft  black.  The  procefs  is  apparently 
owing  to  a  limple  eleftive  attraction;  in  no  cafe  is  the  gas 
decompofed;  and  under  the  exhauftcd  receiver  it  alFumcs  its 

■'■  From  the  Jouvvah  of  the  Royal  Inji'itution  of  Great  Britain ^  vol.  i. 
t   Dr.  Prit^ftlcy  firft  ol)rcrved  this  procefs  :   for  a  particij  ar  account  of 
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elaflic  form,  leading  the  fluid,  with  which  it  was  combineJ, 
unaltered  in  its  properties.  ^  , 

The  iartruments  ncceffary  for  afcertaining  the  compofition 
of  the  atmofphere,  by  means  of  impregnated  folutions,  confiil 
limply  of  a  fmall  graduated  tube,  liaving  its  capacity  divided 
into  one  hundred  parts,  and  greatell  at  the  open  end ;  and 
of  a  vefTel  for  containing  the  fluid. 

The  tube,  after  being  filled  with  the  air  to  be  examined, 
is  introdr.ced  into  the  folution;  and,  that  the  a6lion  may  be 
more  rapid,  gently  moved  from  a  perpendicular  towards  a 
horizontal  pofltion.  Under  theie  circumftances  the  air  is 
rapidly  diminiflied^  and,  in  confequence  of  the  dark  colour 
of  the  fluid,  it  is  eafy  to  difcover  the  quantity  of  abforption. 
In  a  few  minutes  the  experiment  is  completed,  and  the  whole 
of  the  oxygen  condenfed  by  the  nitrous  gas  in  the  folution  in. 
the  form  of  nitrous  acid. 

In  all  eudiometrical  procefles  with  impregnated  folutions, 
the  period  at  which  the  diminution  is  at  a  itand  muft  be  ac- 
curately obferved;  for,  fliortly  after  this  period,  the  volume 
of  the  refidual  gas  begins  to  be  a  little  increafed,  and,,  after 
fome  hours,  it  will  often  fill  a  fpace  greater  by  leveral  of  the 
hundred  parts  on  the  fcale  of  the  tube,  than  that  which  it 
occupied  at  the  maximum  of  abiorption. 

This  circumftance  depen/:ls  upon  the  flow  decompofition 
of  the  nitrous  acid  (formed  during  the  experiment)  by  the 
green  oxide  of  iron,  and  the  confequent  produ6lion  of  a  fmall 
t^uantity  of  aeriform  fluid  (chiefly  nitrous  gas)'-;  which, 
having  no  afiinity  for  the  red  muriate,  or  fulphate,  of  iron 
produced,  is  gradually  evolved,  and  mingled  with  the  refidual 
nitrogen. 

The  impregnated  folution  with  green  muriate  is  more  rapid 
in  its  operation  than  the  folution  with  green  fulphate.  In 
cafes  when  thefe  falts  cannot  be  obtained  in  a  ftate  of  abfo- 
lutc  purity,  the  common  or  mixed  fulphate  of  iron  may  be 
employed.  One  cubic  inch  of  moderately  ftrong  impreg- 
nated folution  is  capable  of  abforbing  five  or  fix  cubic  inches 
of  oxygen,  in  comqjon  proceifes  ;  but  the  fame  quantity  mult 
never  be  eiiiployed  for  more  than  one  experiment. 

A  number  of  comparative  experiments,  made  on  the  con- 
fl-itution  of  the  atmofphere  at  the  llotwells,  Briflol,  in  July, 

'"  The  decompofition  of  nitrous  acid,  by  folutions  containing  oxyde  of 
Hoa,  at  its  minin>uin  of  oxydation,  is  a  very  complex  proctls.  riie  green 
oxyde,  during  its  conveifion  into  red  oxyde,  not  only  devompofes  the  acid, 
but  likewile  atts  upon  the  writer  of  the  folution;  and  ammoniac  is  fomc- 
times  formed,  and  imall  portions  of  nitious  oxyde  and  nitrogene  evolvtd 
witli  tlie  nitrous  gas.  ♦ 

Auguft, 
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Auguft,  and  September,  1800,  with  phofphoms,  fulphurets 
of  alkalies,  and  impregnated  foliition,  denionftrated  the  ac- 
curacy of  the  procedes  in  which  the  laft  fubftance  was  pro- 
perly employed.  The  diminutions  given  by  the  fulphurets 
were  indeed  alwavs  greater,  by  a  minute  quantity,  than  thofe 
produced  by  phofphorus  and  impregnated  folutions  :  but  the 
reafon  of  this  will  be  obvious  to  thofe  who  have  ftudicd  the 
fubje6l  of  Eudiometry.  In  no  inllance  was  it  found  that 
100  parts  in  volume  of  air  contained  more  than  11  of  oxy- 
gen ;  and  the  variations  connected  with  diflepent  winds, 
and  different  flates  of  temperature,  moifture,  &cc,  were  too 
fmall,  and  too  often  related  to  accidental  circumdanccs,  to 
be  accurately  noticed. 

In  analyfing  the  atmofphere  in  different  places,  by  means 
of  impregnated  folutions,  I  have  never  been  able  to  afcertain 
any  notable  difference  in  the  proportions  of  its  conllituent 
parts.  Air,  colle6ied  on  the  fea  at  the  mouth  of  the  Severn, 
on  Oftober  the  3d,  1800,  which  mult  have  paffed  over  much 
of  the  Atlantic,  as  the  wind  was  blowino;  ftronor  from  the  weft, 
was  found  to  contain  21  percent,  of  oxygen  in  volume;  and 
this  was  nearly  the  proportion  in  air  fent  from  the  coaft  of 
Guinea,  to  Dr.  Beddoes,  by  two  furgeons  of  Liverpool. 

If  we  compare  thefe  refults  with  the  refults  gained  more 
than  twenty  years  ago,  by  Mr.  Cavendifli,  from  experiments 
on  the  compofition  of  atmofpherical  air,  made  at  London 
and  Kenlingtou ;  conlidering,  at  the  fame  time,  the  re-, 
fearches  ot  Berthollet  in  Egypt  and  at  Paris,  and  thofe  of 
Marti  in  Spain,  we  fliall  find  ilrong  reafons  for  concluding 
that  the  atmofphere,  in  all  ])laces  expofed  to  the  influence- 
of  the  winds,  contains  very  nearly  the  fame  proportions  of 
oxygen  and  nitrogen  :  a  circumftance  of  great  importance ; 
for,  by  teaching  us  that  the  different  degrees  of  falubrity  of 
air  do  not  depend  upon  differences  in  the  quantities  of  its 
principal  conftituent  parts,  it  ought  to  induce  us  to  inlHtute 
refearches  concerning  the  different  fubftances  capable  of 
being  diffolved  or  fufp^nded  in  the  air,  which  are  noxious 
to  the  human  conftitution  ;  particularly  as  an  accurate  know- 
ledge of  their  nature  and  properties  would  probably  enable 
US,  in  a  great  meafure,  to  guard  againft,  or  deftroy,  thcij:. 
baneful  efiedls. 
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X.  An  Account  of  the  Improvements  of  the  Port  of  London^ 
and  more  particularly  of  the  intended  Bridge^  confifiing  of 
a  fingle  Arch  of  too  Feet  Span, 


N. 


OTHING  tends  fo  much  to  promote  the  improve- 
ments of  a  ftate,  as  the  edabhfhing  of  an  eafy  and  uninter- 
rupted communication  through  all  its  diftrifts.  It  has  there- 
fore been  a  leading  obje6t  with  every  well-widier  of  his 
countr)^,  to  render  the  general  intercourfe  as  perfect  and  con- 
%'enient  as  polfible.  Public  roads  and  bridges  have  been  the 
means  chiefly  emph^yed  to  eftablifli  this  intercourfe  :  bridges, 
as  requiring  fcientific  and  mechanical  knowledge,  and,  in 
many  cafes,  the  utmod  exertions  of  talents  and  (kill,  have 
frequently  engaged  the  attention  of  perfons  of  eminence  and 
jearning. 

It  would  be  an  amufing  tafk  to  trace  the  progrefs  of  this 
iifeful  art,  from  the  rude  efforts  of  the  lavage,  in  his  unaffiited 
ftate,  to  the  magnificent  works  of  civilized  nations,  when 
fcience,  wealth,  and  mcieaicd  population,  have  united  to 
overcome  difficulties  coi  lidered  before  as  unfurmountable. 

When  a  work  is  to  be  performed,  mankind, at  M\,  make  u{c 
of  the  materials  which  are  nearelt  at  hand,  a^in'  which  require 
the  lead  fkill  in  the  preparation;  timber  and  (tone  were  there- 
fore the  materials  with  which  bridges  were  firfl:  conftru6led, 
and  thofe  edifices  have  been  rendered  more  or  lefs  perfecft,  in 
proportion  to  the  quality  of  the  materials,  the  ftate  of  the 
arts,  and  the  degree  of  wealth  and  power^  in  the  countries 
in  which  they  were  erected. 

In  our  oldeft  bridges,  it  is  evident,  there  has  been  much 
timidity,  and  only  a  fmall  portion  of  (kill :  in  deep  water,  the 
lower  parts  of  the  piers  have  been  conftru6fed  with  timber, 
and  the  mafonry  begins  to  take  place  at  the  line  of  low  water; 
the  arches  are  of  narrow  fpan,  and  the  mafonry  employed  in 
them  is  frequently  compol'ed,  })artly  of  rubble,  and  partly  of 
fquared  ftone.^  In  time,  means  were  devifed  (by  ufing  coffer- 
dams and  caifToons)  to  place  the  mafonry  as  Igw^  commonly 
lower  than  the  natural  bed  of  the  river;  the  arches  were  alfo 
formed  of  a  bolder  fpan,  and  the  mafonry  was  made  much 
more  pcrfe6l,  being  all  of  fquared  ftone.  In  this  manner, 
bridges  have  been  conftruci'fcd  in  Italy, France,  and  the  Britiih 
ifles,  which  have  julily  been  coiifidered,  not  only  as  works 
of  general  utility,  but  of  great  magnificence. 

In  like  manner,  timber  bridges  have  been  gradually  im- 
proved, from  the  rough  trunk  of  a  tree  thrown  acrofs  a  fmall 

itreanijj 


p5o  Improvements  of  the  Port  of  London,  1|^^H 

llream,  to  the  bold  and  ingenious  labours  of  the  Svvifs  car- 
penter at  Scliaffhaufen 

Bridges  continued  to  be  chiefly  conipofed  of  limber  or  of 
flone,  till  of  late  years:  on  account  of  cecononiv,  in  fome 
cafes,  they  have  been  built  with  bricks. 

Metals  not  being  generally  found  in  a  pure  ftate,  require 
much  labour  and  expenfe  to  make  them  fublervient  to  the 
purpoles  of  man,  and  therefore,  in  tlie  uncultivated  periods 
of  iocietv,  were  not  applied  to  works  of  great  m.^.gnitude ; 
but  the  important  improvements  in  chemical  and  mechanical 
knowledge,  have,  in  a  great  degree,  removed  thbfe  ditTiculties, 
and  rendered  them  not  only  the  moll  powerful,  but  the  moll 
ufeful  means  of  man. 

Iron  being  the  moH:  abundant,  cheap,  and  generally  ufeful, 
of  all  the  metals,  has  of  late  years  been  apjiiied  in  all  works 
where  great  (trength  was  required  in  proportion  to  the  weight 
of  the  material :  hence  cylinders,  beams  and  pumps  for  fteam- 
engines,  boats  *  and  barges  for  canals  and  navigable  rivers, 
beams  t  and  pillars  for  large  buildings  and  bridges,  have  been 
conRruded  of  iron. 

The  firft  iron  bridge  we  know  of,  is  over  the  river  Severn, 
near  Coalbrookdale,  in  Shropfliire ;  it  confifts  of  one  arch  lOO 
feet  and  6  inches  in  the  fpan,  and  riles  45  feet :  there  are  five 
ribs,  each  call  in  two  pieces,  fecurcd  where  they  join  at  the 
crown  of  the  arch  by  a  cait-iron  kev  plate,  and  conne6led  toge- 
ther, horizontally  and  vertically,  bv  call-iron  braces,  formed 
with  dovetails  and  forelocks;  the  ribs  are  covered  with  calU 
iron  plates,  and  the  railing  to  the  fides  is  of  iron ;  the  total 
weigiit  of  iron  is  378  V  tons.  The  proje6l;*s  being  carried  into 
execution  was  chiefly  owing  to  the  genius  and  exertions  of 
Mr.  John  Wilkinfon  and  Mr.  Abraham  Darlev,  iron  mafters, 
whofc  feientific  knowledge  and  extenfive  pra(^lice,  in  all  that 
regards  the  manufacture  of  iron,  have  long  been  known  to 
the  public.  The  bridge  was  built  by  Mr.  Abraham  Darley, 
and  the  iron  work  was  call  at  Coalbrookdale  in  the  year  1779. 
It  was  a  bold  effort;  for,  in  the  firll  inftanceof  adoptina:  a  new 
material,  they  exceeded  the  fpan  of  the  centre  a^ch  ot  Black- 
friars  bridge,  which  had  been  confidered  as  a  great  exertion 
with  Itone. 

•  Mr.  John  Wilkinfon  has  conftru(5ted  boats  and  barges  of  iron,  feme 
of  which  arc  11  (td  on  ihe  nvcr  Severn,  and  the  others  upon  the  cmals  in 
Staffordfliirc  and  Worcc  fttrihiie. 

t  A  bii^e  manutaitoiy  fur  fpinn'ne;  flax  into  thread,  by  machinery 
worked  bv  a  ftcani-engine,  has  been  ere6lcd  at  Shrewfburv  by  Mtffrs  IJtn- 
yon,  Matihill,  and  Bage,  where  there  are  four  heights  of  floors,  and  a  roof 
compolcd  of  brick  archts,  whiqharcfupported  by  caft-iron  beams  and  pi^l  rs. 

The 
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The  iron  work  of  this  bridge  has  fully  juftified  the  idea  of 
making  ufe  of  that  metal ;  for  it  is  at  this  time  as  perfedl  as 
when  it  was  firft  put  up,  except  the  cracking  of  fome  of  the 
fmall  pieces,  owing  to  the  giving  way  of  the  abutments  of 
fione,  which,  it  is  to  be  regretted,  were  not  made  fufficiently 
ftrong  to  oppofe  the  great  mafs  of  alluvial  earth,  of  which  the 
very  high  and  tleep  adjoining  banks  are  compofed  ;  for,  if 
ihofe  abutments  had  been  fortunately  built  on  the  coal  mea- 
fures,  no  fuch  flip  could  have  taken  place. 

The  fecond  iron  bridge  was  built  over  the  fame  river,  about 
two  miles  above  the  former  one,  at  a  place  called  Buildwas ; 
it  was  erefted  at  the  expenfe  of  the  county  of  Salop,  agreeably 
to  a  plan,  and  under  the  dire6lion,  of  Mr.  Telford,  who  is 
employed  as  furveyor  of  the  public  works  of  that  county  :  it 
was  alfo  call  at  Coalbrookdale  in  1795  ^^^  '79^*  It  confifts 
of  one  arch  130  feet  in  the  fpan,  and  rifes,  from  the  fpringing 
to  the  foftit  of  the  arch,  27  feet.  In  this  bridge,  as  it  was 
neceflary  to  keep  the  roadway  as  low  as  poffible,  the  principle 
of  the  Schaffhaufen  bridge  is  in  fome  degree  adopted ;  for 
the  outfide  ribs  are  made  to  go  up  as  high  as  the  tops  of  the 
railing;  they  are  conne6led  with  the  ribs' that  bear  the  co- 
vering plates  by  means  of  pieces  of  iron,  dovetailed  in  the 
form  of  king-pofts.  The  plates  which  form  the  covering 
over  the  lower  ribs  are  caft  with  deep  flanches,  are  laid  clofe 
to  each  other,  and  form  an  arch  of  themfelves,  fo  that,  al- 
together, the  bridge  is  compact  and  firm.  The  weight  of 
iron  is  173  tons,  iS^cwt.  Some  fmaller  bridges,  and  an 
aquedu6t  at  Longdon,  (the  firft  mad.e  of  iron  over  a  navigable 
canal,)  have  alfo  been  made  under  Mr.  Telford's  directions, 
in  Shroprtiire. 

The  next  bridge,  on  a  large  fcale,  which  was  made  of  iron, 
was  that  over  the  river  Wear,  at  Monk-wearmouth,  in  the 
county  of  Durham.  This  bridge  is  236  feet  in  the  fpan,  and 
the  arch  rifes  only  34  feet :  it  is  conijiofed  of  very  fliort  caft- 
iron  frames,  which  are  connected  together  by  bars  of  wrought 
iron,  and  hollow  tubes  with  flanches  and  fcrews ;  the  ribs  are 
covered  with  timber  planking;.  The  weig;ht  of  caft  iron  ufed 
m  this  bridge  is  205  tons,  hammered  iron  55  tons.  This 
bridge  was  built  under  the  dire^^ion,  and  chieily  at  the 
expeiife,  of  Rowland  Burdon,  efq. ;  it  was  caft  at  the  ma- 
nufactory of  MefTrs.  Walkers,  ot  Rotherham,  in  York  (hi  re, 
and  does  much  honour  to  the  proje6tor  and  to  the  iron  maf- 
ters.  it  was  a  confiderable  ftep  in  the  praCUce  of  bridge 
building,  being  nearly  double  the  fpan  of  the  arch  of  Build- 
was,  and  confiderably  more  than  double  that  of  the  centre 
arch  of  Blackfriars  bridge.     This  will,  perhaps^  appear  rafh 
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to  thofe  who  have  not  had  an  oportunity  of  confidering  the 
qualities  of  iron,  or  who  have  not  carcfullv  compared  its 
Itrcngth  with  the  (trength  of  the  materials  formerly  ufcd  in 
conllru^ling  bridges.  In  great  works  it  is  proper  we  fliould 
proceed  with  caution  ;  but  the  very  principle  of  improvement 
niuft  be  wholly  abandoned,  if  the  demonftrations  of  fcience 
and  the  evidence  of  pra(!rl:ical  knowleda^e  are  to  be  difregarded. 
To  thofe  who  will  take  the  trouble  ot  comparing  the  fpecific 
gravity  and  the  llrength  of  caft  iron  with  thofe  of  ftone,  it 
will  not  appear  extraordinary,  that  by  ufing  that  metal,  the 
practice  of  bridge-building  may  be  changed,  and  the  open- 
ings of  archwavs  made  to  extend  far  beyond  what  has  hitherto 
been  attempted.  The  advantages  to  be  derived  from  this  prac- 
tice are  obvious,  and  become  of  great  national  importance  in 
every  countn'  where  the  free  navigation  of  rivers  is  intimately 
conne6led  with  its  profperity. 

We  have  been  led  into  the  confideration  of  this  fubje<Sl  by 
the  information  we  have  received  refpe6ting  the  plans  for  re- 
building London  bridge.  Underftanding  that  there  was  a 
plan  for  conftru^ling  a  bridge  over  the  Thames  of  a  fingle 
arch  of  caft  iron,  we  have  made  particular  inquiries,  and 
have  authority  to  fay  that  the  following  is  a  correal  ftate- 
xnent  of  the  hiftory,  principles,  and  plan  of  this  defign  : 

The  manufactures,  trade,  and  commerce  of  Great  Britain 
having  increafed  to  an  extent  unparalleled  in  the  hiftory  of 
nations,  a  great  pr9portion  of  which  is  carried  on  throuo;h 
the  metropolis  by  means  of  the  line  river  upon  which  it  is 
fituated,  and  the  important  centre  it  forms  for  ihe  commerce 
of  great  part  of  the  world;  although  this  river  forms  an  ex- 
cellent channel  to  admit  the  intercourfe  of  fhips  of  the  largeft 
burthen  within  a  few  miles  of  the  citv,  yet,  from  the  increafe 
of  the  number  and  fize  of  the  veffels  frequenting  the  port  of 
London,  great  inconveniences  and  lolles  have  been  experienced 
in  tranfa«Sting  the  buiinefs  connected  with  the  fliippmg.  The 
diftance  at  which  the  large  Ihips  are  obliged  to  lie,  the  con- 
fufion  of  (liipping  in  the  river,  the  lofs  of  time  in  loading  and 
difcharging  goods,  the  expenfe  of  lighterage,  the  frequency 
of  thefts,  the  delays  and  vexation  experienced  by  the  mer- 
chant and  manufacturer,  have  at  laft  given  rife  to  propofi- 
tions  and  plans  to  remedy  thofe  evils.  On  tins  great  national 
fubjecl,  which  embraces  fuch  a  variety  of  objct^ls,  opinions 
have,  of  courfe,  been  various,  and  fome  of  them  contradic- 
tory :  this  produced  much  difcuffion  while  the  bufinefs  re- 
mained with  an  open  committeeof  the  houfe  of  commons;  and, 
although  much  ufeful  information  was  obtaincdj  yet  no  project 
appeared  to  be  finallv  agreed  on.  and  brou<^Iu  to  maturity. 

This 
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This  led  to  the  judicious  mcafure  of  appointing  a  fele^t  com- 
mittecj.confiftingof  mernbers  who  were  not  concerned  in  any 
of  the  proje6ls  brought  forward.  This  committee  has  made 
three  mod  valuable  reports  to  the  houfe  of  commons,  wherein 
every  thing  relative  to  tiie  port  of  London,  and  the  general 
commerce  of  the  kingdom,  as  far  as  it  is  conne<Sted  with 
this  port,  has  been  arranged  with  an  accuracy  and  precifion 
which  will  enable  the  legiilature  and  the  public  to  compre- 
hend, at  one  view,  a  fubje6l  which  requires  information 
beyond  the  power  of  any  individual  to  bring  together. 

In  this  great  plan,  they  have  judicioufly  divided  the  port 
of  London  into  three  parts.  The  firft  is  the  docks  in  the 
Ifle  of  Dogs,  which  are  calculated  to  accommodate  the  Weft 
India  trade,  which,  ufually  arriving  in  large  fleets,  contri- 
buted in  a  peculiar  degree  to  the  crowded  and  embarrafled 
llate  of  the  river,  and  which,  from  the  valuable  nature  of 
their  cargoes,  were  very  much  expoftd  to  depredation.  There 
is  alfo,  in  this  part,  a  canal,  by  means  of  which  thofe  (hips 
that  wifh  to  come  up  the  river,  may  avoid  the  circuituous 
route  by  Greenwich  and  Deptford. 

The  fecond  part  is  the  docks  in  Wapping,  which  are  in- 
tended for  the  accommodation  of  feverai  great  branches  of 
our  trade  which  are  fubje6l  to  heavy  duties.     And 

The  third  is,  the  improvement  d\  the  river  from  the 
Tower,  upwards,  to  Blackfriars  bridge ;  and  this  third  part 
includes  the  rebuilding  of  London  bridge.  By  this  means, 
colliers  and  coafting  veifels,  and  all  veflels  of  light  burthen, 
are  to  be  admitted  to  pals  the  new  London  bridge,  and  (hip 
and  difcharge  goods  immediately  at  wharfs  and  warehoufes, 
to  be  conftrucled  along  the  banks  of  the  river,  and  oppofite 
to  the  centre  of  the  city. 

The  two  firft  parts  of  the  plan  have  been  fandUoned  by 
parliament,  and  have  been  undertaken  by  incorporated  com- 
panies, excepting  the  canal,  which  is  now  executing  under 
the  direction  of  the  city  of  London. 

The  committee  have,  in  their  third  report,  alfo  recom- 
mended a  general  plan  for  improving  the  third  or  upper  part 
of  the  port  of  London;  that  is,  by  removing  the  prefent  Lon- 
don bridge,  and  replacing  it  with  one  of  call  iron,  6^  feet  high 
in  the  clear  above  high  water,  with  inclined  planes  connect- 
ing it  with  the  prefent  ftreets,  and  fuch  other  iniprovements 
as  may  grow  out  of  this  alteration.  Alfo,  deepening  the  bed 
(jf  tlie  river,  to  admit  of  (hips  of  two  hundred  tons  lying 
afloat  at  low  water ;  and  contracting  the  width  of  the  river, 
in  order  to  prcferve  its  prefent  velocity,  and  to  acquire  fpace 
for  wharfs  and  warehoufes,  and  for  the  inclined   planes, 

without 
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without  encroaching  upon  the  property  which  is  now  con- 
nceHed  with  the  ihorf'S. 

The  portion  nf  this  plan  which  has  been  more  immediately 
under  the  confidcration  of  the  committee  during  the  prefent 
fefiions  of  parliament,  has  been  a  defign  by  Meffrs.  Telford 
and  DoLiglafs,  in  which  it  is  propofed  to  conitruft  the  b'^idge 
of  a  fingle  arch  compofed  wholly  of  call  iron:  the  fpan  of 
the  arch  is  600  feet,  being  the  width  to  whichj  by  Mr.  Jef- 
iop's  rey)ort,  the  river  ought  to  be  contraftcd,  if  it  is  ex- 
cavated to  have  13  feet  at  low  water:  the  height  in  the  clear 
above  high  water  is  65  feet,  being  the  elevation  determined 
bv  the  reibhiti()n  of  the  committee  la(t  feffions. 

Tiie  boklne's  and  (implicity  of  this  defign  render  it  an 
objecSl  of  attention^  not  only  to  the  committee,  who  are  en- 
gaged in  confidering  the  further  improvement  of  the  port  of 
London,  but  to  men  of  fcience  and  practical  engineers,  and 
to  all  who  feel  an  intereft  in  the  improvement  and  credit  of 
their  country. 

It  is  now  generally  admitted  that  the  prefent  London 
bridge  ought  to  be  removed,  being  expenlive  and  dangerous 
in  itlelf,  and  forming  an  obflrudtion  in  the  moft  valuable 
part  of  the  river.  If  the  prefent  bridq;c  is  to  be  removed,  the 
new  bridge  (liould  be  rebuilt  upon  that  plan  which  fhduld 
leave  the  river  clear  of  obitacles,  and,  at  the  fame  time,  reflect: 
moft  credit  on  the  Britilh  artifts. 

If  a  finirle  arch  can  be  conrtru6tcd  without  endanorerino; 
the  folidity  and  duration  of  the  ftruclure,  moft  undoubtedly 
there  can  be  only  one  opinion  as  to  the  propriety  of  adopting 
it.  It  would  be  a  great  national  work,  combining  the  greatelt 
degree  of  utility  and  magnificence,  and  fuperior  in  its  kind 
to  any  thing  the  world  has  yet  feen. 

In  a  work  of  this  nature  it  vs^ould  have  been  imprudent  td 
have  been  guided  by  the  judgment  or  opinion  of  any  indi- 
vidual ;  it  therefore  became  neceiTary  to  collcft  the  fentiments 
of  all  the  perfons  moft  eminent  for  (cientific  knowledge  and 
pra«5.tica}  fkill :  this  has  been  done  by  the  couimitlee  in  the 
moft  cfi'eolual  and  impartial  manner  that  could  be  devifedj 
bv  tranlmitting  copies  of  the  plans,  explan:  drawings^ 

and  the  queries  relating  thereto,  to  perfons  who  aie  well  qua- 
lified to  invelligate  the  fubjeA :  thofe  gentlemen  have  taken 
it  up  with  an  impartiality,  candour,  and  palriotifm,  which 
does  them  much  honour,  and  have  furnilhed  able  and  fatif- 
faclory  deinonftrations  and  opinions.  The  refult  is,  that  an 
arch,  of  the  plan  and  dmienfions  referred  10  their  confidcr- 
ation, may  be  conftrucUd  fo  as  to  be  rendered  a  fubdantial 
and  durable  edifice. 

The 
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The  particulars  of  thefe  mafterly  difquifitions  are  contained 
in  the  Appendix  to  the  fourth  Report  of  the  Seledl  Committee 
JTor  the  further  improvement  of  the  port  of  London :  they 
will  be  the  means  of  throwing  much  new  hght  on  this  im- 
portant fubjecl:,  and  will^  mofl  probaHly,  change  the  princi- 
ples and  practice  of  this  fpecies  of  archite6lure. 

It  would  require  many  drawings  and  much  detail  to  convey 
an  adequate  idea  of  the  form  and  conftruclion  of  this  magni- 
ficent arch ;  it  cannot  properly  be  (hown  as  whole  in  a  draw- 
ing upon  any  fcale  that  would  fuit  a  publication  of  this  na- 
ture. We  underftand  the  public  curiofity  will  be  fpeedily 
gratified  with  a  perfpeclive  view,  taken  from  the  Surrey  fide 
of  the  prefent  London  bridge,  on  a  plate  four  feet  long  and 
two  feet  wide,  and  which,  befides  the  new  bridge,  compre- 
hends the  principal  objects  in  the  cities  of  London  and  Weft- 
minfter,  from  Bow  church  to  Whitehall ;  and  the  propofed 
wharfs,  warehoufes,  and  terraces,  between  the  bridges.  The 
bridge  part  is  engraved  by  that  eminent  artifl:  Mr.  Lowry, 
whofe  fcientific  knowledge  is  only  exceeded  by  his  dexterity 
as  an  engraver ;  and  all  therein  by  Mr.  Malton,  whofe  views 
bf  London  have  done  him  honour,  and  qualify  him  to  give 
the  back  ground  with  a  precifion  which  no  other  artift  could 
be  expected  to  equal. 

According  to  this  plan,  the  bridge  is  to  be  compofed  wholly 
bf  caft  iron,  which  is  much  lefs  liable  to  decay  or  alteration 
than  hammered  iron.  The  ribs  are  to  be  caft  in  poitions  of  a^ 
large  a  fize  as  to  be  conveniently  moulded,  and  caft  c6rre6llyj 
and  fuch  as  can  be  readily  managed  in  the  removing  and  put- 
ting up  :  they  are  to  be  conne6fed  together  by  crols  and  di- 
agonal tyes  and  braces,  placed  in  fuch  a  manner  that  any 
01  the  pieces  of  the  ribs  or  tyes,  or  braces,  may  be  taken  out 
feparatcly,  and  be  replaced  without  injury  or  interruption  to 
the  bridge.  The  ribs  will  receive  the  weight  and  prefllire  in 
a  dire6lion  that  the  ftrefs  will  operate  upon  the  pieces  of  iron 
endways ;  therefore,  before  the  bridge  can  give  way,  the  iron 
muft  be  cruftied  to  pieces.  All  the  frame.4  or  ribs  are  to  be 
conne6led  vertically  and  horizontally  from  the  foffit  of  the 
arch  to  the  roadway,  fo  that  the  whole  bridge  will  adl  as  one 
frame,  and  by  that  means  lefien  the  lateral  prelfurc  againft 
the  abutments,  and  guard  againft  any  error  in  the  equilibra- 
tion of  the  arch.  The  ribs  arc  to  be  fo  difpofed  that  they 
fpread  from  the  middle  of  the  bridge  to  the  abutments,  with 
the  view  of  caufing  the  abutments  to  embrace  a  greater  fpace 
on  the  fhore,  to  increafe  the  width  of  the  bridge,  to  accom- 
modate the  roadway  in  turning  towards  the  inclined  planes, 
and  to  pn^vcnt  any  tendency  the  bridge  might  have  to  fide 

Vol,  X.  E  vibrations: 
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vibrations:  the  fide  vibrations  will  be  further  oppofed  by  th«i 
crofs  and  diagonal  tyes  and  braces,  and  by  the  plate  or  grating 
uhich  is  to  be  laid  acroi's  the  ribs  to  receive  the  roadway. 
The  roadway  is  to  be  compofed,  firfl  of  a  light,  ^Sryt  and 
durable  fabllance,  laid  next  to  the  iron  plates;  fecondly,  of 
a  compact  fubdance,  which  will  not  admit  of  water  pafling 
ihrou^h  it;  and,  thirdly,  of  the  fide-paths  and  pavements  for 
the  driving-wav. 


bridge  will,  at  a  diftance,  have  the  appearance  of  a  frame  of 
ji^ht  Goihic  tracery,  finifhed  on  the  top  with  that  wildnefs 
jj\  outline  of  which  the  Gothic  ftyle  is  fo  capable. 

The  abutments,  by  the  fpreading  form  of  the  bridge,  their 
conne(?tion  with  the  entrances  at  each  end,  and  with  the 
wharfs  at  each  fide  of  it,  will  occupy  a  fpace  on  the  fhorc 
fufficient  to  form  an  ample  foundation  for  an  edifice  capable 
of  refifting  any  prefliire  whatever.  The  form  and  connexion 
of  tJie  malonry  will  alfo  be  calculated  to  diftribute  the  refift- 
ance  through  the  whole  niafs,  in  the  fame  manner  as  if  it 
was  a  folid  rock  of  equal  magnitude  :  additional  ftrengtb  will 
alfo  be  gained  by  the  land  arches^  or  warehoufes,  which  are 
under  the  inclined  planes.  | 

By  making  three  entrances  or  avennes  with  the  additional 
width  of  the  bridge  at  each  tnd^  advantages  nearly  equal  to 
thofe  arifing  from  three  bridges  will  be  afforded  to  the  public. 
In  all  rcrpe^ls,  therefore,  the  bridge  will  be  an  original  de- 
fign,  as  its  important  fituation  and  diftinguiflied  name  ju(t}y 
demand. 

The  fcafifolding  upon  which  the  iron  arch  will  be  turned, 
is  to  be  formed  by  driving  rows  of  piles  into  the  river,  th« 
top  of  which  will  be  above  low-water  mark ;  thefe  piles  to 
be  properly  braced  together;  upon  them  will  be  raifed  a 
proper  framing  to  fuppon  the  part  of  the  iron  work  which 
will  reft  upon  them :  at  a  convenient  diftance,  to  admit 
barges  to  pafs,  another  fet  of  piles  and  frames  will  be  fixed, 
and  thefe  frames  will  alfo  be  braced  together,  at  a  proper 
height,  over  the  barge  openings,  which  vv ill  admit  of  gang- 
ways being  made  quite  acrois  the  river,  fo  that  the  whole 
will  become  one  general  frame  from  fhore  to  fhore.  The 
top  being  made  to  iuit  the  curve  of  the  foffit  of  the  arch,  the 
iron  work  will  then  be  fixed  upon  it  with  facility  and  eafe. 
The  weight  of  tlie  whole  iron  work,  when  difrributed  ov^x  fo 

treat  a  fpace,  is  very  fmall,  when  compared  with  works  con* 
ru&d  with  ftone.     The  fcaffolding  will  not,  therefore,  re* 
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quire  to  be  of  the  large  dimenfions  which  may  at  firft  be 
imagined  :  i^^  truth  of  the  prindples  was  fuUy  proved  by  the 
very  ingenious,  though  apparently  Hight,  fcaffolding,  over 
which  the  arch  of  Wearmouth  w'as  turned;  and  they  may 
be  illuitrated  by  ftating^  that  the  greateft  ftone  arches  are 
turned  upon  centres  formed  of  timber.  When  the  courfcs  of 
ftone  have  been  brought  up  to  near  the  crown  of  the  archf 
on  ^ach  fide,  the  whole  rerts  upon  the  timber  centres,  and 
in  large  arches  this  weight  is  very  great :  the  centre  muft, 
however,  be  equal  to  fupport  the  weight;  otherwife  it  would 
give  way,  and  the  ftone-work,  would  fall  down. 

The  iron  arch  is,  in  fa'(Si:,  no  more  than  a  framing  fimilar 
to  that  for  the  centring  for  a  ftone  arch,  with  this  difference, 
that  the  iron  framing  has  little  more  to  carry  than  its  own 
weight.  The  iron  work  having  much  more  ftrength  than, 
timber,  may  be  made  proportionally  fmaller.  In  making 
and  putting  up  timber  centres,  there  muft  be  props  and  fup- 
ports,  and  the  fcafiblding  for  fupporting  the  iron  framing 
may  be  compared  to  thefe  props  and  fupports. 

By  deepening  and  embanking  the  river,  much  ufeful  fpace 
will  be  gained,  and  the  properties  along  each  bank  of  the 
river,  as  well  as  the  ftreets  adjoining,  and  leading  from  thence 
into  the  city,  will,  by  a  judicious  arrangement,  be  rendered 
very  valuable.  Depoiits,  and  public  ma'^kets  for  coals,  may 
alfo  be  formed  under  the  wharfs,  by  which  means  the  light- 
erage of  coals  brought  from  the  pool  up  as  far  as  Blackfriars 
bridge  would  be  completely  faved.  This  plan  is  propofed  by- 
Mr.  Douglafs,  who  has  given  a  full  defcription  of  it  in  the 
Appendix  to  the  third  Report  of  the  Seleft  Committee  of  the 
Houfe  of  Commons.  From  his  eftimatcs  on  the  general  con- 
fumption  of  coal  in  London,  it  appears,  that  the  favings  in 
two  years  will  be  adequate  to  the  expeufe  of  eredling  the  nev^ 
iron  bridge.  I'his  plan  merits  mature  confideration.  The 
coals  being  regularly  fupplied,  would  tend  to  prevent  fudden 
injurious  competition,  which  of  late  years  has  been  fuch  a 
burthen  on  the  public. 

If  this  part  of  the  plan  for  improving  the  port  of  London 
be  fuccefsfully  executed,  we  fliall  no  longer  be  reproached  by 
foreigners,  that  we  have  one  of  the  finelt  rivers  in  the  world 
running  through  our  principal  city,  yet  that  we  fuffer  its 
ufefulnefs  to  be  in  a  great  meafure  deftroyed  by  maintaining 
a  ilone  embankment  acrofs  the  molt  valuable  part  of  it,  by- 
fuffering  its  llioresto  exhibit  an  extent  of  mud,  inllead  of  con- 
certing them  into  ufeful  wharfs ;  and  its  b^nks  to  be  covered 
with  mean  and  fliapelefs  buildings,  inftead  of  ediHces  fuited 
to  fo  noble  a  fituation,  and  worthy  the  commercial  metro- 
polis of  Europe. 
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Xr.  On  the  Vurifcaiim  of  Ro^efeed  Oil.    By  C,  Th  E  N  A  R  D'  ^. 

A  O  purify  oil  of  rapefeed,  mix  lOO  parts  of  the  oil  witH 
from  I  r  to  3  parts  of  fulphiiric  acid,  and  ilir  the  mixture. 
The  oil  will  immediately  change  its  colour;  it  will  become 
turbid  and  alTume  a  blackifli- green  tint,  and  at  the  end  of 
three  quarters  of  an  hour  it  will  be  full  of  flakes.  You  muft 
then  give  over  ftirring  it,  and  add  gradually  double  it&  weight 
of  water  to  remove  the  fulphuric  acid,  which,  if  allowed  to 
remain  too  long  with  the  oil,  would  not  fail  to  exercife  too 
ftrong  an  a6lion  on  it,  and  to  chvlr  it.  The  mixture  muft 
then  be  beat  for  at  lead  half  an  hour,  to  bring  the  moleculre 
of  the  oil,  the  acid,  and  water,  into  contact  with  each  other  5 
after  which  it  is  to  be  left  at  reft. 

When  it  has  refted  about  eight  days,  the  oil  will  float  on 
the  furface  of  the  water,  and  the  latter  will  itfelf  float  on  a 
black  matter,  precipitated  from  the  oil  by  the  fulphuric  acid: 
it  is  this  matter  which  colours  the  oil,  and  prevents  it  from 
burning  with  facility.  Three  very  diftin6l  ftrata,  then,  are 
eftabliflied,  as  is  here  feen  :  the  upper  one  is  oil ;  the  fecond 
is  aqueous,  and  contains  a  little  fulphuric  acid ;  and  the  third 
is  carbonaceous.  The  oil  which  forms  the  upper  ftratum, 
after  thefe  eight  days  of  reft,  is  far  from  being  limpid  :  twenty 
days,  in  my  opinion,  would  be  neceflary  for  it  to  purify  itfelf 
merely  by  repofe ;  but  by  filtration  it  may  be  immediately 
obtained  perfectly  clear  and  tranfparent.  For  this  purpofe, 
pounded  charcoal,  and  a  piece  of  linen  or  cotton  cloth,  may 
be  employed  :  the  two  laft  lubftances  are  preferable  to  any 
other.  The  fame  cloth  will  ferve  feveral  times,  only  it  mull 
be  carefully  cleaned. 

By  following  this  procefs  with  attention,  you  may  obtain 
oil  which  has  much  lefs  colour,  odour,  and  tafte,  than  that 
eommonly  ufed ;  which  will  burn  with  the  greateft  facility, 
and  without  any  refiduum  ;  and  which  is  equal  to  the  pureft 
oil  fold  in  the  fhops,  &c.     'J'he  lofs  is  very  inconfiderable. 

,  If  you  are  deftrous  of  obtaining  it  ftill  purer,  it  may  be  ex- 
pofed  again  to  the  fame  treatment;  but,  m  that  cafe,  for  100 
parts  of  oil,  one  hundredth  part  of  concentrated  fulphuric  acid 
will  be  fufF.clent,  The  fulphuric  aeid  wiH  not  form  in  o\\ 
\vhich  has  been  once  purified  a  blackifh  precipitate;  on  the 
contrary^  it  produces  a  very  fcanty  precipitate,  of  a  grayifh- 
white  colour.  This  precipitate  is  more  difficult  to  be  feparated 
tfhUn  th'^  former. 
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When  the  oil  has  been  treated  with  two  hundredth  parts 
of  fulphuric  acid,  if  it  be  fufFered  to  digelt  for  twenty-four 
hours  With  the  fourth  of  its  weight  of  chalk  or  carbonate  of 
Jime,  or  of  argil,  you  will  obtain  it  almoft  as  clear  as  water. 
Lime,  however,  cannot  be  employed  with  advantage,  as  it 
would  occafion  too  much  waftc;  but,  in  my  opinion,  argil 
would  give  very  advantageous  refults :  it  retains,  indeed,  a 
pretty  large  quantity  of  oil,  but,  by  means  of  a  prels,  the 
lalt  portions  of  the  oil  may  be  extracted  from  the  argil  almoft 
entirely. 


XII.  Refcarches  refpe&ing  the  Laws  of  jJ^ffinify.  By 
C.  Berth OLLET,  Member  of  the  French  National 
Injlitute, 
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NDER  the  more  general  name  o^  complex  affinity 
I  (hall  examine  that  which  has  been  confidered  as  arifing  froni 
the  concourfe  of  four  affinities,  and  which  is  generally  di* 
Itinguifhcd  by  the  name  o^  double  affinity. 

To  give  an  idea  of  the  action  of  four  affinities,  Bergman 
examines  what  takes  place  when  afolulion  of  fulphateof  pot* 
afh  and  muriate  of  lime  are  mixed  together.  This,  fays  he^ 
is  as  if  one  fhould  put  into  the  quantity  of  water  employed 
the  proportions  of  fulphuric  acid,  muriatic  acid,  lime,  and 
potash,  which  enter  into  the  compofition  of  thefe  falts  :  the 
two  bafes  a6l  by  their  affinities  on  thefe  two  acids;  but 
though  the  affinity  of  the  potafh  for  the  fulphuric  acid  bo 
ftrongcr  than  that  which  it  has  for  ithe  muriatic  acid,  the 
affinity  of  the  muriatic  acid  for  the  potafh,  however,  added 
to  the  affinity  of  the  fulphuric  acid  for  the  lime,  gives  a  fum 
of  forces  greater  than  the  affinity  o^  tht  fulphuric  acid  for  the 
potafh,  and  that  of  the  muriatic  acid  for  the  lime,  which  de- 
termines an  exchange  of  bafes ;  fo  that,  initead  of  fulphate  of 
potafh  and  muriate  of  lime,  there  are  produced  fulphate  of  lime 
and  muriate  of  potafh.  This  explanation  is  always  founded 
on  the  fuppofition,  that' the  affinities  are  contiant  forces  in- 
dependently of  the  quantities  and  the  flate  of  faturation. 

2d,  When  the  two  bafes  at'rt  conjointly  on  one  acid,  the  latter 
divides  itielfv  cfr  racher  divides  its  allien,  in  the  ratio  of  their 
muffus.  I-nftead;of  one  acid  there  arc  here  two;  and  if  hcjepara- 
tion  is  effeclcd,  either  by  preuipitati-oaorcryflaUifatiua^  tlieacids 
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will  both  a£l  upon  th<e  two  hafeii  equally  in  the  ratio  ofthei 
mafles :  if  each  of  the  acids  were  firf't  coml^intd  with  a  bafe, 
^fter  the  mi.xture  of  the  folution  of  the  two  falta,  the  fum  of 
the  reciprocal  forces  jof  the  acids  and  the  alkalies  would  be 
the  lame  as  before;  no  muriate  of  potafii  or  fulphate  of  lime 
will  be  formed,  but  there  will  be  a  combination  of  potafli, 
lime^  fulphuric  acid,  and  muriatic  acid,  which  will  give  the 
fame  dcgxce  of  faturation  as  before  the  mixture.  Hence  it 
happens,  that  when  two  falts,  which,  by  an  excluuigc,  ought 
to  produce  combinations  which  would  have  very  ditfcrent 
proportions,  are  mixed,  neither  acidity  nor  alkalicity,  which 
would  neceflarily  ihow  themfelves  if  an  exchange  took  place, 
are  obferved,  as  has  been  very  well  remarked  by  Guyton. 

3d,  It  has  been  concluded,  iiierely  from  the  refuitof  the 
precipitation  and  the  cryftalhfation  that  has  been  obferved, 
that  an  exchange  of  bafes  has  tiikcn  place ;  but  this  eft'ecl  has 
not  been  afcribed  to  its  real  caufe. 

We  have  feen  (Art.  V.)  that  the  force  of  cohefion  deter 
mines  the  feparation  which  in  ele6iive  affinities  takes  plac 
by  precipitation  or  cryftallifation :  it  is  the  fame  force  alfo 
ivhich  produces  the  fame  effeft  in  complex  affinities.  When 
I  mix  a  folution  of  the  fulphate  of  potafli  with  that  of  the 
iiifcuiateiif  liuie,  and  when  the  quantity  of  water  is  not  great, 
the  lime,  in  the  conta6l  in  which  it  finds  itfelf  with  the  fuU 
phuric  acid  ^Ivfo.  i.)  experiences  the  effedl  of  the  force  of 
cohefion  in. a  higher  degree  than  the  potadi.  It  is  therefore 
a  new  force  which  is  added  to  thofe  which  before  ex ifted ;  it 
muft  decide  the  com.bination  of  the  fulphuric  acid  with  the 
lime  at  the  time  of  its  precipitation. 

4th,  If  we  takeii  view  of  all  the  knowni  decompofitions 
wlich  arife  from  complex  affinities,,  we  ihall  find  that  the 
excefs  of  affinity  in  oppofing  affinities  is  always  afcribed  to 
thofe  fiibftances  which  iiave  the  !j:)roperty  of  forming  a  preci- 
pitate or  a  fait  that  may  be  feparated/  by  crydallization ;  fo 
that,  from  the  dciiree  (/f  the  folubility  of  the  falls  which  can 
be  formed  in  2.  liquid, 'may  be  predi6^ed  the  order  of  the  atli- 
nities  of.  the  fubftances  b\i  which  Berfifman  and  other  emi- 
nent  chemifls  would  repirefeht  the  forces  in  the  iymbolical 
tables;  for  they  always  afcribe  a  fnperiority  of  affinities  to 
the  two  fubilances  which  ought  to  form  a  combination  in- 
foluble  in  regard  to  the  quantity  of  the  folvent. 

Lime,  magnefia,  barytes,  and  flrontian,  form  with,  earn 
bonlc  acid  an  infoluble  fait;  all  the  foluble  combinatiohs  of 
theffi  earths,  mixcjd  with;  alkaline carbonattes,  produce  an  ex- 
change, the  refult  of  whidi«is  the  formation  and  precipitation 
of  carbonates  with  an  eaithy  bafe. 
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Barvtes  forms  with  the  fulphuric  acid  an  infoluhle  fnlt : 
when  the  folution  of  a  fulphate  is  mixed  with  that  of  a  fall 
having  a  bafe  of  barytes,  there  is  always  formed  atxd  pregi*" 
pitated  a  fait  with  a  bafe  of  barytes. 

As  lime  forms  a  fulphate  very  little  fol able, and  which  is  in 
a  great  menfure  precipitated  if  there  be  not  a  great  deal  of 
water,  it  equally  changes  its  bafe  with  all  the  foluble  ful- 
phates  till  the  period  when  precipitation  ceafes  to  take  place 
by  the  foluhility  of  the  fulphate  of  lime.  The  fulphate  of  lime 
having  fiill  much  more  folubility  than  fulphate  of  barytes, 
falts  with  a  bafe  of  barytes,  which  are  more  foluble,  decom- 
pofe  thtj  fulphate  of  lime. 

Oxide  of  filver  forms  an  infoluble  fait  with  muriatic  acid  : 
all  falts  of  filver  which  are  foluble  being  mixed  with  foluble 
muriates,  there  is  precipitated  muriate  of  filver.  Mercury,  if 
not  too  much  oxidated,  has  a  (imilar  adion. 

Asmuriate  of  lead  is  little  folub!e,the  falts  which  the  oxide 
of  It-ad  forms  with  other  acids,  and  which  pofTefs  folubility, 
produce  a  precipitate  with  foiuble  muriates;  but,  as  an  info- 
luble fait  is  made  with  fulphuric  acid,  the  folution  of  muriate 
of  lead  produces  a  folution  of  fulphate  of  lead  when  mixed  with, 
foluble  fulphates. 

5Lh,  When  water,  then,  in  which  different  falts  have  beea 
put  m  folution  is  made  to  evaporate,  thefe  falts  feparate  ac- 
cording to  the  order  of  their  folubility,  2nd  it  is  by  it  that  one 
can  judge  of  the  changes  of  bafe  which  may  take  place. 

But  the  folubility  of  ialts  varies  according  to  temperatures: 
it  is  therefore  the  relative  folubility,  according  to  the  different 
temperatures,  that  mufl  be  confidered.  The  nitrate  of  potafh 
mixed  with  the  muriate  of  foda  will  cryfl:allize  at  a  low  tem» 
peraturc,  but  the  muriate  of  foda  will  feparate  itlelf  even  during 
the  time  of  the  evaporation  :  no  exchange  of  bafes  will  take 
place,  becaufe  the  nitrate  of  Ibda  is  a  little  more  foluble  cokt 
than  the  nitrate  of  potafh  ;  and  becaufe,  on  the  contrary,  the 
muriate  of  potafli  is  a  little  more  foluble  warm  than  muriate 
of  foda. 

6th,  I  coniider  here  only  the  principal  refult,  ariflng  frorri 
a  force  of  cohefion,  of  fuch  a  nature,  that  it  makes  the  effe6i' 
of  the  forces  oppofed  to  it  to  difappear;  but  when  there  does 
not  exiil  a  conliderable  cohefion  in  the  combinations  which 
can  be  formed,  the  mutual  action  of  the  fubllances  which 
remain  in  the  liquid  Itate  of  the  fblvent,  and  of  the  propor- 
tions which  vary  by  the  cryftallization  of  the  newK'-fepa- 
rated  Qombination,  mud  produce  different  effet'ils.  The  ex-' 
l>eriineu_i^  i  iiave  begun,  will  Ibooi  throw  further  light  on  this 
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7  th,  Another  clrcumftance  which  may  change  the  a6llon 
of  complex  affmitics  is,  the  formation  of  a  triple  fait  w  hich 
is  precipitated ;  but,  by  knowing  the  degree  of  the  folubihtyii 
of  this  combination,  we  may  l^ill   forefee  the  compofition] 
which  muft.take  place.     The  fame  confideration  may  be 
applied  to  thofe  affinities  called  ele6live, 

8th,  A  precipitate  is  fometimes  effe<Sled  by  the  mixture  of^ 
two  fahne  fubltances  which  have  the  fame  acid  ;  for  inftance, 
by  a  mixture  of  the  muriate  of  magnefia  and  the  muriate  oi 
lime.  It  is  probable  that  two  combinations  are  then  formed, 
one  with  an  excefs  of  acid  and  a  fmall  part  of  the  two  bafes, 
the  other  with  the  greatefl  part  of  the  two  bafes  and  a  fmall 
portion  of  acid.  '    ' 

This  efi'eft  is  analogous  to  what  we  have  o])ferved  in 
Art..  IX.  No.  3  ;  but  here  it  is  the  mutual  aflinity  of  the  tvv< 
bafes  which  determines  the  precipitation, 

9th^  We  have  feen  in  Art.  VII.  that  heat,  by  increafm^ 
the  volatility  of  a  fubftance,  weakens  its  combination.  This 
caufe  a6ls  no  lefs  in  the  complex  than  in  the  eledlive  affi- 
nities. It  is  a  force  added  to  thofe  which  a6t,  and  deter- 
lyiines  the  union  and  the  feparation  of  thofe  fubftances  whicl 
have  the  greatefl  tendency  to  form  a  volatile  combination. 

Whenever,  therefore,  it  is  defired  to  know  what  will  hap-j 
pen,  by  expoling  two  falts  to  the  a6lion  of  heat,  it  is  oid^ 
necefTary  to  examine  whether  one  of  the  two  bafes  and  on( 
of  the  two  acids  pofTefs  a  greater  degree  of  volatility  than  th( 
remaining  bafe  and  acid ;  and  we  may  be  alTurea  that,  01 
applying  a  fufficient  degree  of  heat,  the  combination  of  the 
moft  volatile  bafe  and  acid  will  be  formed  and  fublimed, 
while  the  more  fixed  bafe  and  acid   will  alfo  remain  com-^ 
bined.     Among  the  bafes,  ammonia  and  the  oxide  of  mer- 
cury, and  among  the  acids,  the  carbonic  and  muriatic,  aiford 
feveral  iliuftrations  of  this  truth. 

joth,  Efflorefccnce  oueht  alfo  to  be  confidered  as  a  force 
which,  in  the  complex  affinities,  may  determine  a  combina- 
tion poffeffing  this  property;  and  to  this  is  owing  the  form- 
ation of  natron  in  the  valley  of  the  lake  of  Natron,  and  other 
places  where  the  fame  circumitances  occur. 

The  obfervations  which  I  have  prcfented  to  the  Infiituteof 
Egypt,  which  will  form  a  fequel  to  the  intereiiing  difcovery 
of  the  valley  q\'  the  lakes  of  Natron,  for  which  we  are  in- 
debted to  general  Andrcoffi,  prove  that  the  circumftances 
^neceflary  tp.  the  formation  of  natron  are,  i.  A  fand,  which 
Qontain?  mvich  carbonate  of  iime;  2.  Moifture  5  and^'3.  The 
j^effqce  of  thei,muriate  of  foda  :  I  have  alfo  remarked,  that, 
the  llalks  of  the  reed,  in  a  great  degree,  facilitate  the  p4<xluc-' 
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^n  of  this  fubdance.  I  have  promifed  to  explain  the  forma- 
tion of  the  carbonate  of  foda  by  means  of  thefe  circumftances, 
which  I  fhall  now  endeavour  to  perform. 

Calcareous  fand,  conftantly  impregnated  with  moifturc, 
mav  be  confidered'  as  a  folution  of  the  muriate  of  foda,  which 
a(Sts  upon  the  carbonate  of  hme.  Now  it  follows,  from  what 
has  been  explained  in  Art.  IV.  that  infolubilitycaufes  a  great 
diminution  in  the  mutual  a6lion  of  a  folid  and  a  liquid  fub- 
ftance,  but  that  it  does  not  deftroy  it.  This  a6lion  is  op- 
pofed  to  the  infolubility  of  the  carbonate  of  lime,  which  is 
not  abfolute.  A  folution  muft  therefore  be  formed  of  a  fmall 
quantity  of  carbonate  of  lime,  and,  confequently,  (No.  i 
and  2,)  the  conftituent  parts  of  this  carbonate  and  of  the 
muriate  of  foda,  which  are  in  folution,  exert  a  reciprocal 
a6lion  ;  otherwife  the  prefencc  of  the  carbonate  of  lime 
would  not  be  a  condition  nepeflary  to  the  formation  of  the 
carbonate  of  foda*. 

We  muft,  therefore,  confider  the  humidity  of  the  calca- 
reous fand,  in  which  the  carbonate  of  foda  is  formed,  as  a 
folution  of  muriate  of  (oda  and  a  fmall  quantity  of  carbonate 
of  lime :  hence  foda  and  carbonic  acid  are  both  prefent, 
and  the  efflorefcence,  which  is  a  property  of  the  car- 
bonate of  foda,  oufi^ht  to  be  confidered  as  a  new  force  that 
tends  to  remove  it  Trom  this  combination.  In  (hort,  when, 
in  a  foil  impregnated  with  muriate  of  foda,  we  meet  with 
the  ftalks  of  reeds  which  favour  the  efflorefcence,  the  car- 
bonate of  foda  not  only  acpumulates  round  thefe  ftalks,  but 
fometimes  it  is  not  formed  wit:hput  fuch  afliftance,  \yhen 
certain  circumftances,  fuch  as  a  too  argillaceous  nature  of 
the  foil,  &c.  are  little  favourable  to  its  production ;  fo  tjiat 
at  a  ihort  depth  muriate  of  foda  only  is  difcoverable. 

*  The  fqlutjon  of  the  carbonate  of  lime  by  the  muriate  of  potafli  and  by 
the  fulphate  of  potalh,  which  indubitably  aft  like  the  muriate  of  foda,  has 
been  proved  by  a  direfl  pxperiment,  for  which  we  are  indebted  to  Guytou. 
{Mem.  de  Scbeelcy  part  ii.  note  de  la  page  18.)  "  The  folution  of  ful- 
phate of  potalh,  muriate  of  pctalh,  &c.  poured  in  lime-warcr  which  has 
been  rendered  milky  by  water  impregnated  with  carbonic  qcid  g^as,  immc. 
diately  caufed  the  precipitate  to  difappe^r.  There  was  likewife  no  eafthy 
precipitate  when  water,  charged  with  carbonic  acid  gas,  was  poured  in  -^ 
mixture  of  lime-water  and  a  folution  of  thcie  neutral  (alts  ;  the  liquor  al- 
ways contained  a  portion  of  uncombined  alkali.*'  Guyton  combats  the 
opinianof  Schcele,'  who  did  not  obfcrvc  any  decompofnion  with  the  mu- 
riate and  fulphate  with  bafe  of  pctalli,  ^ut  only  with  t|-ic  ffiUij  with  bafe 
of.  foda.         ■  ,  ;      ,. 

The  differ^npe  of  opinion  between  thofe  celebrated  clierniH??  arpfe  from 
thd'^Hi'cuViTftancp,  that  one  afcertaine^*tiifc  idccompofition  only  by  i\\c  tfflo- 
wJt<?i<cc;iiwUich  is  peculiar  to  fajts  \tith'bafe  of  foda  (Art.  il^lll.),  while 
the  ot\\t\  ctljiery^cd  itin  a  hquid  ,  but  in  the  latter  inftancc  it  is  much  more 
ij^pitcd. — B. 
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.  -I  wiflied  to  afcertain  the  truth  of  this  explanation  in  %. 
trpMgh  placed  in  one  oF  the  gardens  belonging  to  the  Infti-- 
tute.  For  this  purpofe,  fome  carbonate  of  lime  and  filiceous 
earth,,  both  well  waftied,  were  mixed  together,  to  which  was 
a^ded  a  certain  proportion  of  muriate  of  foda :  a  hole  was 
made  in  this  mixture,  for  the  purpofe  of  pourine  in  water 
occafionally,  and  keeping  up  the  neceflary  degree  ot  moillure. 
An  incruftation  of  muriate  of  foda  is  formed  at  the  furface, 
which  already  ftrongly  changes  the  colour  of  paper  tinged 
with  brazilwood,  like  the  alkalis;  but  we  cannot  expe<St  to 
obtain  an  efflorefcence  fo  confiderable  as  to  be  perceptible  to 
the  fight,  till  after  a  much  greater  length  of  time. 

nth,  The  preceding  obfervations  ihow  th^it  the  only  dif- 
ference which  diflinguiflies  the  complex  affinities  from  thofe 
called  ele£live^  is,  that  in  the  former,  fubftances  are  brought 
into  action  which  are  nearly  in  an  uniform  degree  of  fatura- 
tion  5  and  that,  in  the  latter,  there  is  a  fubftance  prefent  which 
is  not  yet  faturated  (or  feveral  fuch  fubftances  may  be  preleut) ; 
fo  that,  in  the  former,  a  new  degree  of  faturation  is  efiabhflied 
only  in  proportion  to  the  combinaiions  which  are  capable  of 
being  feparated  j  whereas,  in  the  latter,  the  a6]tion  of  the  un- 
faturated  fubftances  becomes,  iii  equilibrio  with  that  of  the 
i^bftances  which  were  already  io ;  whence  it  happens  that 
the  force  of  cohefion  and  that  of  elafticity  produce  their  effect 
more  completely  in  the  complex  than  in  the  elective  affinities. 
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OGKR  JOSEPH  BOSCOVICH  was  born  at  Ragufa,  in 
Dalmatia,  on  the  i8th  of  I^^i"  1711.  It  is  aflertcd  in  the 
Gaxette  de  France  for  1775,  v  ...c  his  mother  lived  to  the 
great  age  of  one  hundred  and  two.  His  lifter,  alfo,  is  faid 
to  have  attained  to  a  great  age,  and  to  have  been  much 
efteemod  for  her  poems,  written  in  the  Italian  language. 
Bofcovich  entered  into  the  order  of  the  jefuitson  the  ift  of 
0£lober  1725 ;  in  November  2740  he  was  appointed  pro- 
feOTor  of  mathematics  iu  the  Roman  college,  and  diftinguiftied 
himfelf  by  feveral  excellent  mathematical  and  aftrorK)micai 
fliftertations  on  the  rotation  of  the  fun,  on  the  inequalities  in 
the  moiioi;^. of  Jupiter  and  Saturn,  on  light,  on  dio^jtrjcs,  jiou 
{he  tii|ps,  on  t1|)ie  atmofphere.of  the  moon,  and  tlijej^iethqd 
of  calculating  the  orbits  jofjeomets.  In  the  yeai;^i75Q 
he-frvifafln.employed  by  cardinal  Valenti,  minifter^is'f  i^ate  Id 
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pope  Benedi6l  XIV.  to  meafure  a  degree  of  the  meridian  in 
the  territories  of  the  church ;  an  undertaking  which  he  ac^ 
complinied  in  a  fatisfadory  manner,  in  conjunction  with 
father  Maire  of  the  fame  order,  and  of  which  he  gave  au 
account  in  a  work  pubHfhed  at  Rome  in  1755  under  the  title 
of  De  Literaria  Expeditions  per  Pontifciavi,  Ditionem,  &:c. 
This  work  was  afterwards  iranflattd  into  French,  and  pub- 
lifhed  al  Paris,  with  the  title  of  Voyage  AJironomique  ct  Gto- 
graphique  dans  rEtat  de  I'  Egli/fj  (kc. 

The  nieafuring  of  a  degree  of  the  meridian  in  Auftria  and 
Hungary  by  F.  Liefganig,  in  Piedmont  by  F.  Beccaria,  and 
in  America  by  Mafon  and  Dixon,  were  undertaken  on  the 
fuggeftion  of  Bofcovich,  and  by  means  of  the  influence  which 
he  had  in  different  courts  on  account  of  the  great  repuiaiioa 
he  had  acquired  in  the  mathematics:  on  the  fame  account 
he  was  chofen  by  the  Royal  Society  of  London  to  obferve  the 
fecond  tranfit  of  Venus  in  California;  but  the  dilT()!ution  of 
|iis  order,  which  happened  about  that  time,  prevented  his 
acceptance  of  this  appointment. 

In  the  vcar  1759  he  publij(]:ied  at  Vienna  his  Philofophia 
naturalis  Theoria^  and  in  1763  he  was  jnvited  to  be  profeilbr 
of  the  mathematics  at  Pavia,  where  he  taught  for  fix  years. 
He  afterwards  removed  to  Milan,  on  an  invitation  from  the 
imperial  minifter  count  Firmian,  to  be  profefTor  of  artronomy 
and  optics;  and  while  in  this  fitualion  he  founded  the  ob- 
fervatory  of  the  jefuits  in  that  city,  which  gave  rile  to  the 
impel ial  obfervatory,  and  that  now  called  the  Cifalpine  ob- 
fervatory  of  Brera. 

In  the  year  1773?  ^^  ^^^  dc(lru<SVion  of  the  order  of  the 
j^uits,  Bofcovich  was  invited  to  France  by  his  friends  in 
that  country,  among  whom  were  De  la  Borde,  Durfort,  the 
minillers  Bovnes  and  Vcrsennes,  and  madame  de  Sivrac. 
On  this  occafion  he  was  naturalifed,  and  obtained  the  ap- 
poinment  of  dlredeur  d''optique  tt  de  la  marine^  with  an  an- 
jmal  falary  of  ijqoo  livres. 

Bofcovich  was  a  poet  of  no  inconfiderable  merit;  for  the 
dry  and  abflrufe  itudy  of  the  mathematics  damped  neither 
tie  fire  of  iiis  genius  nor  de(i:royed  thofe  powers  of  the  ima- 
gination by  which  ttioie  born  poets  are  peculiarly  dillin- 
guilhed.  His  Latip  poem  on  ecHpfes  is  highly  worthy  of 
notice^  both  on  account  of  its  internal  poetical  merit,  and 
of  the,  ability  and  clearnefs  with  which  the  author  gives  pre- 
cepts for  the  mott  difficult  calculations,  and  explains  the  molt 
complex  parts  of  the  tha>ry  of  altronpmy.  It  has  been  tranfr 
latcd  into  French  by  Barruel.  The  cfteem  in  which  Bofco- 
vich was  held,  occafioned  his  being  involved  alfo  in  political 
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rjceotiations.  The  republic  of  Lucca  cntrnfted  him  with  the 
defence  of  its  intcrefts  in  regard  to  its  waters  and  boundaries, 
then  under  dlfcuflion  with  the  deputies  of  Tuicany  5  and  he 
was  fent  to  V^icnna  to  defend  this  caafc  before  the  emperor. 
This  bufinefs  he  brought  to  a  happy  conckifion,  and  thereby 
rendered  an  effential  fcrvice  to  the  republic.  He  travelled  a 
great  deal,  and  vifited  moR  parts  of  Europe,  and  even  Turkey, 
His  Tour  to  Conftantinople  went  through  two  editions,  one 
in  Italian  in  1762,  and  a  German  tranflation  in  1772- 

So  much  merit  did  not  remain  free  from  thofe  anlmoiitles 
which  ai€  generally  excited  by  oreat  talents.  Some  circum- 
llances  which  took  place  at  Paris  on  the  part  of  fome  of  thfe 
literati  of  that  capital,  gave  him  confiderable  uncafinefs ;  and, 
as  he  poflfefled  great  fenfibility,  they  made  a  greater  impreffion 
on  his  mind  than  they  perhaps  ought  to  have  done.  On  thi^ 
accmmt  he  refolvcd,  in  1783,  to  leave  Paris,  and  to  proceed 
lo  Italy,  in  order  to  colle6l  and  publidi '  his  Whole  worR^,- 
which  appeared  at  Beflano  in  1786,  though  faid  to  bie  printed 
at  Strafburgh,  in  five  quarto  volumes,  under  the  title  of  Opera 
ed  Opt'icam  et  AJironomiam  ferlmeiitia.  The  part  relating  to 
nautical  aftronomy  \vas  tranilated  into  Gem  ran,  and  publiflied 
feparately  at  Leipfic,  in  1787,  by  Efchenbach,  He  wrote 
alfo  the  principles  of  the  mathematics  and  philofophy,  toge- 
ther with  a  treatiie  on  telefcopes,  which  F.  Charles  Scherfer 
tranflated  into  German  and  publlflied  at  Vienna,  in  1765. 
•  In  the  year  1786  he  went  to  Milan,  and  was  employed  by 
the  emperor  Jofeph  to  fuperintend  the  meafuring  of  a  degree 
of  the  meridian  and  the  condruclion  of  a  map  or  Lombardy; 
but  a  fit  of  apoplexy,  with  which  he  was  feized  on  the  12th 
of  February,  put  a  period  to  hi^  exiilence  in  the  76th  year 
of  hisaffe^ 

jBofcovich  was  a  man  much  beloved  infociety;  his  con- 
verfatioti  was  animated  and  agreeable,  and  his  facility  for 
poetical  compoiition  was  fuch,  that  he  could  readily  dit'^ate 
verfes  in  the  courfe  of  converfatiou  wi^h  hi^-^riends.  To  the 
variety,  the  ilrength,  and  the  culiitation  -of  his  talents,  he 
added  the  moft  refpc6^able  moral  principles,  and  a  deport- 
ment which  rendered  the  attachmeivt  Of' bis  friends  no  lefs 
lively  than  their  elleem  and  refpe^Sl.  Before  wie  conclude 
this  article  it  deferves  to  be  remarked,  that  feveral  men  of 
great  mathematical  genius  have  been  born  on  the  ealkrrt 
eoaft  of  the  Adriatic:  Bolcovich,  Pafquich,  Vega,  Cagnoli,' 
and  Bogdanich,  were  natives  of  Dalmatia,  Garinthia,  Alba- 
ilia,  and  Croatia,  &:cr^ll  excellieht' ttiathehiaticians. 
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XIV,  Account  of  the  Difcovery  of  Stiver  in  Merland  Copper 
Mijie,     By  the  Rev,  Malachy  Hitch  ins  *. 
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.ERLAND  Mine  is  fituated  in  the  parifli  of  Gwinear, 
about  feven  miles  north-eaft  of  St.  Michael's  Mount,  on  the 
fouthem  coaft  of  Cornwall ;  and  two  miles  and  a  half  from 
the  mouth  of  the  river  Hayle,  on  the  northern  coaft  of  the 
fame  county;  it  is  contiguous  to  Prince  George  mine. 

It  commences  in  a  valley  on  the  weft,  and  palles  through 
a  hill,  which  is  firft  of  fteep,  and  then  of  moderate,  afcent, 
for  upwards  of  half  a  mile  eaftward ;  when  the  principal 
copper  lodes,  which  follow  this  direftion,  meet  with  a  large 
crol's  lt)de,  by  which,  and  by  other  crofs  courfes  and  flookans, 
^hich  interfecl  them  in  their  farther  progrefs,  they  are  re- 
peatedlyheaved,  and  fo  difordered  by  thele  heaves,  in  their 
form  and  pofition,  and  fo  changed  by  them,  in  refpeft  to 
their  compofition,  as  hardly  to  be  recognized. 

The  ftrata  ofthe  diftri6t  in  which  this  takes  place,  confift 
of  the  common  metalliferous  fort  of  argillaceous  flate  called 
JiUias. 

The  copper  lodes  of  this  diftri<Sl  are  remarkable  for  the 
rtiortners  of  their  continuity;  for,  whereas  other  lodes  may 
be  traced  to  an  indefinite  extent  in  the  fame  line  of  direftion, 
thefe,  on  the  contrary,  are  obferved  to  taper  away  gradually, 
and  terminate,  to  all  appearance,  at  a  fhort  diflance,  com- 
pletely and  irrecoverably. 

This  mine  was  worked  about  twenty  years  ago,  when  it 
was  funk  to  the  depth  of  one  hundred  fathoms  from  the  fur- 
face.  It  was  a^ain  fet  to  work  about  eijiht  years  fince ;  has 
now  four  fire-engines  and  two  fteam-whims  on  it;  and  is 
funk  to  a  depth  of  one  hundred  and  fifty-five  fathoms  below 
the  furface,  or,  as  the  miners  call  it,  from  grafs. 
,  It  is  in  this  latter  period  of  its  hiftory,  that  a  difcovery  has 
been  made  of  a  confiderable  quantity  of  filver  ore,  in  a  par- 
ticular part  of  the  mine,  the  fingularitv  of  which  difcovery, 
in  this  country,  has  much  excited  the  curiofity  of  the  public. 

For,  although  the  numerous  veins  of  lead  in  Cornwall  are 
fichly  imprconated  with  filver,  and  occafionally  yield  fmall 
quantities  ot  filver  ores,  and  even  fpecimens  of  native  filver, 
yet,  hitherto,  no  inftance  had  been  known  of  their  yielding 
this  precious  metal  in  fuch  abundance;  nor  had  any  circum- 
fiances,  in  the  natural  hi  (lory  of  the  mineral  veins  of  this 

'^  Frotrt  the  Iruf.fa^ioHt  of  the  Rorai  Si,ciet)'  Ut  i8ox. 
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countr\',  borne  any  analogy  to  thofe  which  accompanied  the 
^relent  difcover\'. 

Thele  circum{^anccs,  therefvOrc,  having  been  examined  with 
more  atteniion  than  uiual,  fliall  be  dated  with  as  much  pre- 
cifion  as  it  is  poffihie  to  obtain,  fiom  the  report  of  thofe  prac- 
tical miners  only  who  liave  hilhtrto  infpected  them. 

The  fac^s  which  deierve  to  be  firft  noticed  are,  the  confined 
and  infulated  pofition  of  the  mafs  of  (ilver  ore;  its  great  depth 
from  the  lurface  of  the  mine;  and  its  contiguity  to  a  copper 
Ijde. 

I'hc  lode  in  which  it  occurs  is  one  of  thofe  crofs  courfcs, 
-is  they  are  here  called,  which  interfe6l  and  derange  the  cop* 
per  lodes,  and  confcquently  are  of  a  more  recent  formation. 

Lodes  in  this  direction  are  ufually  filicd  with  quartz,  but 
frequently  produce  galena;  and  fometimes,  inftead  of  galena, 
fulphuratcd  antimony.  They  appear  here  to  conform  to  the 
fame  laws,  except  in  the  particular  inftance  now  to  be  de- 
fcribed,  which  forms,  indeed,  a  very  remarkable  exception. 

No  ores  of  (ilver  were  obfervable  in  this  lode  until  at  the 
depth  of  one  hundred  and  ten  fathoms  from  the  furface,  or 
eighty  below  the  adit  or  level ;  and,  at  the  farther  depth  of 
tinrty-two  fathoms,  they  difappeared. 

They  have  been  difcovcred  only  in  the  neighbourhood  of 
one  of  the  interfe6led  copper  lodes,  extending  no  where  above 
twelve  feet  from  this  lode,  on  the  north,  or  above  thirty-two 
feet  from  it  on  the  fouth,  and  acquiring  this  their  greateft 
extent  at  the  deepeft  level ;  for  the  ufuaT  dimenfions  of  the 
filvcr  ore  are  not  more  than  fix  feet  in  the  former  fituation, 
and  twelve  feet  in  the  latter. 

It  is  remarkable  that,  at  the  point  of  contacSl  or  interfe6lion, 
the  contents  of  the  filver  lode  are  fo  poor  as  to  be  fcarcely 
worth  faving ;  and  thofe  of  the  copper  lode  are  nuich  lefs  pro- 
duc^live  of  copper  than  at  a  little  diftance  from  this  point. 
Moreover,  that  the  copper  lode,  in  the  vicinity  of  the  inter- 
feAion,  feems  to  have  been  influenced  by  the  fame  caufesof 
improvement  and  declenfion  as  the  crofs  lode;  being  richer 
t^  jiocrer  in  copper,  as  the  latter  was,  at  a  corrcfpondent 
level,  in  ftlver. 

The  richell  mafs  of  filver  ore  was  found  at  the  depth  of 
two  fathoms  above  the  level  at  which  it  difappears. 

After  this  brief  account  of  the  moft  flriking  facSts,  it  may 
be  proper  to  enter  into  a  more  particular  delcription  of  thtj 
two  lodes  which  appear,  bv  their  interfection,  to  have  gene- 
rated this  body  of  extraneous  matter. 

Tbe  copper  lode  bears  nearly  eaft  and  wefl  by  the  com- 
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pafs ;  the  crofs  lode  nearly  north  and  fouth^  or  at  right  angles 
to  iti 

The  former  is  about  two  feet  broad,  on  an  average;  and 
it  dips  or  underlies  fouth,  one  foot  in  a  fathom.  The 
breadth  of  the  latter  is  about  two  feet  and  a  half,  on  an  ave- 
rage ;  and  its  underlie  is  eaft,  about  eight  inches  in  a  fathoiiit 

The  heave  of  the  copper  lode  is  about  eighteen  or  twenty 
inches  to  the  right,  in  the  language  of  the  Cornifh  miner ; 
the  expreflion  being  fo  far  appropriate  and  convenient,  as  it 
refers  to  the  uiual  lituation  of"  theobferver  in  the  heaved  lode. 

The  copper  lode  is  filled  u'ith  layers  of  ore  and  ftony  mat- 
ter, the  latter  of  which  is  here  called  caple;  but  the  ore  is 
ufually  found  contiguous  to  the  walls  of  the  lode. 

The  contents  of  the  crofs  lode  are  more  iingular,  in  refpe(J 
to  their  local  pofition,  and  more  various.  Only  the  eaftern 
fide  of  it  produces  lilver  ore,  the  breadth  of  which  is  in  ge- 
neral about  fix  or  eight  inches,  although  in  fome  places  it  is 
greater.  The  other  part  of  the  lode  is  chiefly  compofed  of 
quartz,  intermixed  with  iron,  marlganefe,  and  wolfram,  to- 
gether with  a  fniall  portion  of  cobalt  and  antimony. 

The  iilver  ore,  ftri6lly  fpeaking,  is  a  mixture  of  galena, 
native  bifmuth,  gray  cobalt  ore,  vitreous  filver  ore,  and  na- 
tive filver ',  which,  in  refpe6l  to  their  proportions,  follow  the 
order  in  which  they  are  here  enumtrated,  the  galena  being 
the  moft  prevalent.  The  native  filver,  of  which  Ipecirnens  of 
the  greateft  beauty  have  been  referved  for  the  cabinets  of  the 
curious,  is  found  chiefly  in  a  capillary  form,  in  the  natural 
cavities  of  the  lode. 

About  one  hundred  and  eight  tons  of  this  ore  have  been 
raifed.  The  miners  continue  to  fink  near  the  fame  point  of 
interfe*^ion ;  and  fecm  confident  that  both  lodes  will  foon 
become  richer,  becaufe  fimilar  infl:ances  of  declenfion  and 
recovery  have  frequently  occurred  in  the  copper  lodes  of  this 
mine,  and  becaufe  the  two  lodes  appear  to  have  a  reciprocal 
influence  on  each  other. 

Unfortunately,  however,  the  extent  of  their  fpeculatlon  is 
limited  by  the  great  depth  of  the  prefent  workings;  for, 
forty-five  fathoms  have  been  funk  fince  the  firft  difcovery  oT 
the  filver;  and  twenty,  or  twenty-five  fathoms  more,  are  as 
much  as  can  be  funk  in  this  mine,  with  its  prefent  mecha- 
nical powers  of  drawing  the  water;  at  which  level,  viz.  one 
hundred  and  eighty  fathoms  from  the  furface,  it  would  be 
fonjewhat  deeper  than  any  mine  in  Cornwall,  and  about  one 
hundred  and  thirty  fathoms  below  the  level  of  the  fea  at  low 
water  mark. 

The  other  crofs  lodes  in  this  mine  produce  no  filver;  moft 
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of  them  b^ins:  flookaus,  or  lodes  which  are  effeiitiallv  diflfer^nt 
from  ihe  argentiferous  crofs  lode,  la  the  nature  of  their  con- 
liituent  mats.  There  is  one,  however,  in  the  eaftern  part 
of  the  Idling,  which,  from  its  refemblance  to  that,  is  thought 
likely  to  produce  filver,  wherjcver  it  fhall  be  explored  to  the 
fame  depth,  at  its  poititof  interfe6lion  ;  although  thel'e  hopes 
may  probably  be  fallacious,  for  the  argentiferous  lode. inter- 
fedls  five  other  copper  lodes,  viz.  two  on  the  north,  and  three 
on  the  fouth  iide,  without  producing  ariy  filver. 


3CV.    Account  of  Netv  Puhlications. 

I,  Thllojophkal  TranfaB'ions  of  the  Royal  Society  of  Londort 

for  the  Year  1801.     Part  I. 

X  HIS  Part  contains:— I.  The  Crbonian  Lefture.  On 
the  Irritability  of  Nerves.  By  Everard  Home,  Elq.  F.R.Si 
— a.  The  Bakerian  Le6lure.  On  the  Mechanifm  of  the  Eye; 
By  Thomas  Young,  M.D.  F.  R.  S. — 3.  On  the  neceflary 
^Trath  of  certain  Conclufions  obtained  by  means  of  imaginary 
Cluantities.  By  Robert  Woodhoufe,  A.  M.  Fellow  of  Caius 
ColIe<ie. — ^4i  On  the  Production  of  artificial  Cold  bv  Means 
of  Muriate  of  Lime.  By  Mr.  Richard  Walker. — 5.  Account 
of  a  monllrouS  Lamb.  In  a  Letter  from  Mr.  Anthony  Car- 
lifle  to  the  Right  Hon.  Sir  Jofeph  Banks,  Bart.  K.B.  P.R.S. 
^-^6.  An  anatomical  Defcription  of  a  male  Rhinoceros.  By 
Mr.  H.  Leioh  Thomas,  Surofeon. — 7.  Demonftration  of  a 
Theorem,  by  which  fuch  Portions  of  tli€  Solidity  of  a  Sphere 
are  afligned  as  admit  an  algebraic  Exprefiioii.  By  Robert 
Woodhoufe,  A.M.  Fellow  of  Caius  College,  Cambridge. — 
8.  Account  of  the  Difcovery  of  Silver  in  Herland  Copper 
!Mine.  By  the  Rev.  Malachy  Hitchins. — Account  of  an 
Elephant^s  Fulk,  in  which  the  Iron  Head  of  a  Spear  was 
found  imbedded.  By  Mr.  Charles  Combe.  In  a  Letfer  to 
the  Right  Hon.  Sir  Jofeph  Banks,  Bart.  K.B.  P.R.S. — 
10.  Delcription  of  the  Arfcniates  of  Copper  and  of  Iron  from 
the  County  of  Cornwall.      By  the  Count  de  Bournon. — i 

II.  Analyfis  of  the  Arfcniates  of  Copper  and  of  Iron,  de- 
fcrlbed  in  the  preceding  Papery  likewifc  an  Analyfis  of  the 
red  oClacdral  Copper  Ore  of  Cornwall;  with  Remarks  on 
fome  particular  Modes  of  Analyfis.  By  Richard  Chene- 
vix,  iL{(:^,  M.R.  LA — Appendix. — Meteorological  Journal 
kept  at  the  Apartments  of  the  Royal  Society,  by  Order  of 
the  Prefident  and  Council, 
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II.  Jo7irnaU  of  the  Royal  hijiituhon  of  Great  Britain, 

Numbers  2,  and  3. 

Each  fhect  of  thefe  journals  is  counted  as  one  Number, 
price  fixpence.  The  contents  of  No.  2  and  3  are: — i,  A 
Report  on  the  Progrefs  which  has  been  made  in  the  Arrange- 
ment of  the  Royal  Inllitution,  its  prefent  State,  and  its  pro- 
bable future  Profperity  and  Utility. — 2.  Obfervations  relative 
to  the  Means  of  increafing  the  Quantities  of  Heat  obtained 
in  the  Combuftion  of  Fuel.  By  Count  Rumford.— -3.  On 
the  Ufc  of  Steam  as  a  Vehicle  for  conveying  Heat  from  one 
Place  to  another.  By  Count  Rumford. — 4.  An  Account  of  a 
new  Eudiometer.     Bv  Mr.  Davy. 

The  tliree  laft-mentioned  articles  will  be  found  copied  into 
the  preceding  pages  of  our  prefent  Number. 


ni.  An  Epito7?ie  of  Chemi/fry.     By  William  Henry.  Small 
j2mo,  Johnfon,  St.  Paul's  Church- Yard. 

[Concluded  from  Vol.  IX.  p.  268.] 

Though  we  have  already  laid  before  our  readers  a  pretty 
ample  extraft  from  this  ufeful  little  volume,  we  believe  they 
will  not  be  difpkafed  by  a  further  one.  Among  the  rules 
for  afcertaining  the  purity  of  chemical  preparations  are  the 
following: 

"  Sulphuric  Acid — Acidum  Viiriolicum  of  the  London  Phaf" 

macopop-ia. — Oil  of  Vitriol. 

^^  The  fpecific  gravity  of  fulphuric  acid  (hould  be  1 850; 
It  (liould  remain  pcrfeftly  tranfparent,  when  diluted  with 
diflilled  water.  If  a  fediment  (iiould  occur,  on  dilution,  it 
is  a  proof  of  the  prefence  of  fulphate  of  lead  or  lime. 

'^  Iron  will  be  dete^led  in  fulphuric  acid  by  faturating  a 
diluted  portion  of  it  with  pure  carbonate  of  foda,  and  adding 
pruffiate  of  potafh,  which  will  manifeft  the  prefence  of  iron 
by  a  pruffian  blue  precipitate.  Copper  may  be  difcovered 
by  pouring,  into  a  fimilar  faturated  folution,  pure  folution 
of  ammonia ;  and  lead  may  be  dete6led  by  the  fulphuret  of 
ammonia.  The  latter  metal,  however,  is  generally  precipi- 
tated, on  dilution,  in  combination  with  fulphuric  acid. 

'*  Sulphate  of  potafli  or  of  foda  may  be  found  by  faturating 
the  diluted  acid  with  annnonia,  evaporating  to  drynefs,  and 
applying  a  pretty  firong  heat.  The  fulphate  of  ammonia  will 
eicape,  and  that  of  potafli  or  of  foda  will  remain,  and  may 

be  dillinguiflicd  bv  its  folubilitv  and  other  charaders. 
Vol.  X.  '  F'  ^' Nifric 
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*'  Nitric  andKilrcus  Acids — Acidum  'Nltrofumy  Pharm.  Loni, 

Aquafortis. 

^•'  The  nitrzr  acid  flioukl  be  perfe^llv^  colourlefs  and  as 
limpid  as  water.  It  (lioiild  be  prcfcrved  in  a  dark  place,  to 
prevent  its  convcrfion  into  the  nitrow^  kind. 

"  Thcfe  acids  are  mod  likelv  to  be  adulterated  with  ful- 
phiiric  /end  muriatic  acids.  The  fulphuric  acid  may  be  dif- 
Coyered  by  adding  to  a  portion  of  the  acid,  largely  diluted,  ■ 
nitrated  or  muriatcd  b^.ryles,  which  occafion,  with  fulphuric 
acid,  a  white  and  infoluble  precipitate.  The  muriatic  acid 
may  be  afceitaincd  by  nitrate  of  filvcr,  which  affords  a  fedi- 
meat  at  tir(l  white,  but  which  becomes  coloured  by  expofure 
to  the  direct  Irght  of  the  fun.  Both  thefe  acids,  hovyever, 
niav  be  prefent  at  once ;  and,  in  this  cafe,  it  will  be  necef- 
fary  to  add  a  fotution  of  nitrate  of  barytes  as  long  as  any  pre- 
cipitate falls,  which  will  feparate  the  fulphuric  acid.  Let 
the  fediment  fubiide;  decant  the  clear  liquor,  and  add  the 
nitrate  of  filver.  If  a  precipitate  appear,  muriatic  acid  may 
be  infcTred  to  be  prefent  alfo. 

^*  Thefe  {icids  ihould  have  the  fpecific  gravity  of  1550. 

*^  Muriatic  Acid — Acidum  Muriaticumy  P,L.  Spirit  of  Salt, 

'^  This  acid  generally  contains  iron,  which  may  be  known 
by  its  yellow  colour,  the  pure  acid  being  perfe^lly  colourlefs. 
Ti  may  alfo  be' detected  by  the  fame  mode  as  v/as  recom- 
mended in  examining  fnlphuric  acid. 

**^  Sulp^atic  acid  is^lifcoverable  by  a  precipitation  on  add- 
ing the  muriate  of , barytes. 

The  fpecifiC  gravity  of  this  acid  fhould  be  11 70." 
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*^  hdge  'of  Miner a-l  Suhflances,     By  M artin  Henry-  Klaproth, 

\'  'profejjGr  ofChcmlfrj^  ^M^JP^'^  ^^  ^^^^  Rojal  College  of  Phy- 

^JicianSy  Member  of -the  Royal  Acade?nj'  of  Sciences  at  Berlin^ 

'■'  and  various  other:  learned  Soeteties.     Tranjiated  fro?n  the 

Ger:inan.   iVol.^o.  p,^g'Z,  London :  Cade/l  and  Davies. 

THE  merits  of  Klaproth  as  an  analyfer  are  too  well  known 
fb  require  commendation.  The  learned  tranOator,  Do6lor 
Gruber,  could  not  have  rcivdcred  a  more  acce})tabl€  fcryice 
to  Englifii  chemifts  than  by  giving  them  the  prelent  tranda- 
tion,  which  is  faithful  and  accurate.  We  fubjoin  a  fhort 
extra*^  from  the  work. 

•  Chemical 
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Chemical  ExaTfihiation  of  the  Elajlk  Qudr^* ,  (Sa?id-Shiefer, 
Jiexible  Sand -J lone  ^)  from  Brazil, 

The  fingular  elaliic  flexibility,  fo  foldom  occurring  in  the 
mineral  kingdom^  in  v^hich  this  foffil,  in  its  form  and  ap« 
p'earance,  refembles  iVovaculite  (Turkey  hone),  has  attra6lcd 
the  attention  of  naturalifts,  but  at  the  fatiie  time  has  led 
many  perfons  to  doubt  its  exigence  as  a  natural  fubftance, 
and  to  (ufpetl  that  this  may  probably  be  a  product  of  art. 
It  comes  from  Brazil,  nearVilla-rica,  the  principal  town 
of  the  province  of  Minas  Geraes,  which  faciil  was,  for  a 
while,  kept  a  fecret.  There  it  occurs  in  not  very  thick 
ftrata,  whofe  hanging  and  (hading  fides  are  cafed  over  by  a 
gray  cruft  of  \  inch  thick;  and  from  thence  it  was  brought 
to  Portugal  the  firft  time,  in  the  year  1780,  by  the  marquis 
de  Lavradio,  viceroy  at  Rio  de  Janeiro.  Among  the  fpeci- 
mens  I  have  fecn,  that  of  the  imperial  cabinet  at  Vienna, 
fo  remarkable  for  its  precious  foffils,  is  by  far  the  greateft^ 
it  being  26  Vienna  inches  long,  16  inches  broad,  and  i  inch 
thick.  It  is,  however,  probable  that  this  (lone,  together  with 
its  remarkable  phvfieal  property  mentioned  before,  was  al- 
ready known  in  the  fixteenth  century;  and  that  it  is  the  fame 
with  that  defcribed  by  Gaflendi,  in  Vita  Peirejkli  f,  in  the 
charadler  of  a  flexible  whetftone  (novaculite) ;  as  fugscefted  by 
the  authors  of  the  Gottmgifche  Gelehrte  A^izeigen,  when  this 
ftone  has  again  been  brought  into  notice  J. 

On  infpefting  with  a  microfcope  the  homogeneous  or  in- 
tegrant parts  of  which  this  elafi:ic  fl:one  is  aggregated,  aiid 
which  may  be  eaiily  feparated  by  compreflTure  or  Ievia;ation, 
I  found  them  all  alike;  that  is,  they  were  all  flat,  longifh 
plates  or  fcales,  perfectly  clear  and  pellucid.  All  their  dif- 
ference confided  in  the  variety  of  their  outlines;  fome  trun- 
cated more  (liarply,  others  more  obtufely;  others  longer, 
but  very  thin;  while  others  were  broader  and  fliorter;  but 
Bioil  of  them  I  perceived  on  one  or  both  fides  notably  finu- 
ated.  I  am  inclined  to  think,  that  the  elafticity  of  this  fofiil 
originates  folely  from  the  form  of  its  aggregation.  For,  as 
may  be  diftin6tly  fecn  at  the  firft  glance  in  the  entire  (tone, 

*  Schrifcen  der  Berlintr  Gefcllfchaft  Naturforfchender  Freundc,  b.  vi. 
1705,  p.  322. — The  miners  indaatc  by  thei'c  expreflions  the  i,reater  or 
Icfs  flope  in  the  llrata,  thovu^h  chiefly  v/ith  reference  to  rake-vcins,  not 
fully  pcrpendicuiar.  The  hanging  lide  is  that  toward  the  day,  and  is  alfo 
called  hangfir\  and  the  liading  hde,  which  hkcwife  goes  by  the  name 
/'v^_:;fr,  is  the  under  one  next  to  the  bed  of  the  ftratnm.  See  JfHI/ams's 
Natural  Hijjpvji  of  the.  Mineral  Kin^dom^  Svo.  Edinb.  1789^  vol.  i.  p.  469. 
Tianfl. 

t  Libr.  \v.  ad  annum  1630.  p.  254,  edit.  17Q6. 

X  Of  the  year  1 7*4,  No   i  1 1 . 
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all  thofe  longifli  lamellce  are  interwoven  in  one  iingle  dirc(5- 
tion,  and  implicated  in  ruclv  a  manner,  that  each  jun6tion 
refembles  a  vertebra,  or  hinac  With  this  idea,  alfo,  corre- 
fponds  the  particular  kind  of  the  flexibility  of  the  ftone,  which 
is  not  tonofh  or  coriaceous.  For,  if  the  ftone  be  held  upright 
and  fhakcn,  it  vibrates  with  fome  noife  to  and  fro ;  but  as 
foon  as  its  agitation  is  difcontinued,  its  parts  conjoin  again 
firmly  by  a  force  like  a  fprin^. 

I  now  proceed  to  its  chemical  analyfis. 

As,  on  triturating,  T  found  the  particles  of  the  ftone  ex- 
tremely hard,  which  was  indeed  previoufly  afcertained  by  its 
faculty  of  cutting  glafs  with  eafe,  and  of  ftriking  fire  with  fteel, 
I  endeavoured  to  facilitate  its  decoinpofition  by  previous  me- 
chanical comminution. 

To  efte6l  this,  I  fubjefted  one  hundred  grains  to  red  heat, 
and  quenched  them  in  cold  water;  but  1  obferved,  that  by 
this,  neither  their  weight  nor  their  hardnefs  had  decreafed. 
They  were  then  reduced  to  an  impalpable  powder  in  an  agate 
mortar,  mixed  with  four  parts  of  dried  carbonated  foda,  and 
icrnitcd  under  the  muffle  in  a  porcelain  faucer^  during  fix 
hours^  in  a  moderate  degree  of  heat;  by  which  the  mixture 
only  conglutinated,  without  acSlual  fufion.  The  ignited  mafs 
was  pulverized  with  water,  fuperfaturated  with  muriatic  acid, 
digefted  and  filtered.  A  quantity  of  very  loofe  filiceous  earth, 
to  the  weight  of  96^  grains,  remained  on  the  filter. 

The  feparated  muriatic  fluid  was  treated  with  Prufllian 
alkali;  and  the  blue  precipitate,  thence  arifing,  ignited.  It 
weighed  one  grain ;  of  which,  however,  only  I  grain  can 
be  reckoned  as  oxide  of  iron,  entering  into  the  100  grains  of 
the  decompofed  fofl^il. 

At  laft,  by  faturating  the  folution  v^'ith  carbonated  potaflj, 
"it  tender  earth  was  thrown  down;  which,  after  wafliing,  dry- 
ing, and  ignition,  weighed  2 [  grains;  and,  examined  by 
ineans  of  fulphuric  acid,  was  found  to  be  aluminous  earth. 

Confequently,  hundred  parts  of  elaftic  quarz  from  Brazil 
have  yielded , 

Silex         -         -         9^350 
Alumine  -  2,50 

Oxide  of  iron     -  0,50 

99^50 


There  are  fometlmes  very  fmall  blackifh  grains,  like  points, 
mingled  with  this  Hone.  As  thefe  probably  are  garnets,  or 
cryftals  of  home-blende,  it  fcems  that  the  portion  of  iron  and 
illumine  difcovered  in  the  foflii  chieflv  proceeds  from  them. 
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XVI.  ProceeJifigs  of  Learned  Societies, 

ROYAL   SOCIETY  OF  LONDON. 

JL  HERE  was  no  meeting  on  the  laft  Thurfday  in  May? 
on  account  of  Whitfun  week. 

On  the  4th  of  June  a  defcription  of  a  new  aftronomical 
inftrument  was  read ;  as  was  alfo  a  meteorological  journal, 
kept  at  Clifton,  near  Briftoi. 

June  II.  An  account  of  a  method  of  preparing,  in  the  hu- 
mid way,  a  fimilar  fubftance  to  James's  powders.  By  Richard 
Chenevix,  Efq. 

Alfo  an  account,  by  Mr.  Ware,  of  the  removal  of  catara6ls 
from  the  eyes  of  a  boy  who  had  been  blind  from  his  infancy; 
with  a  detail  of  the  child's  obfervations  on  firft  beholding 
forms. 

June  18.  A  cunous  and  highly  interefting  paper  on  gaL 
vanifm,  by  Mr.  Daw,  containing  an  account  of  fome  gal- 
vanic combinations  formed  by  the  arrangement  of  lingle  me- 
tallic plates  with  different  firata  of  fluids  analogous  to  the  pile 
of  fignor  Volta.  All  thefe  combinations  are  formed  bv  the 
arrangement  of  different  chemical  agents  with  fingle  me- 
tallic plates.  The  moll  powerful  clafs  may  be  formed  by 
arranging  plates  of  copper  or  filver,  and  cloths  moidened, 
fome  in  nitrous  acid,  fome  in  foiution  of  fulphurct  of  potafti, 
and  fome  in  foiution  of  fulphatc  of  potafli,  in  the  following- 
order:  metallic  plate,  acid,  foiution  of  fulphate  of  potafli, 
foiution  of  fulphuret  of  potafh  ; — then,  if  the  fpecific  gravities 
of  the  fluids  are  in  the  order  of  their  arrangement,  i.  e.  that 
of  the  acid  greateft,  and  that  of  the  foiution  of  fulphuret  lead, 
but  little  mixture  or  chemical  a6lion  between  them  will  take 
place.  Twelve  plates  of  copper  arranged  in  this  way  give 
feniible  fliocks,  and  rapidly  produce  the  common  appearances 
in  water.  In  all  the  galvanic  combinations  with  fmgle  plates, 
thiC  metallic  furface  which  oxidates  is  the  furface  which  in 
the  circuit  with  wires  produces  hydrogen  from  water. 

On  the  fame  evening  were  read  iomc  additions,  by  Dr. 
Hulme,  to  his  pajDcr  of  laft  year,  on  the  fpontaneous  lioht 
emitted  by  various  bodies.  Some  very  curious  experiments  were 
detailed  refpe^iing  the  immerfion  of  the  luminous  bodies. in 

I  the  different  gafes,and  the  effects  thereby  produced  upon  them. 
.  On   the  25th  there  was  read  a  highly  interefting  paper. oj^ 
the  identity  of  the  galvanic  and  clc^lric  lluids,  by  Dr.  Woq-i^^ 
la(ton.     The  doctor  has  fuccecdcd  in  decompofing  water  bv;.-* 
means  uf  common  eledricity,   as  rapidly  as  by  the  pile  of* 
I  6  F  3  Voha. 
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Volta.  He  has  obviated  the  difficuhy  which  occurred  from 
the  fluid  pafling  more  or  lefs  in  the  form  of  iparks^  by  em- 
ploying a  gold  and  a  filver  wire,  infulated  in  oppofite  ends  of 
a  glafs  tube,  and  prefenting  to  each  other  as  fine  a  point  as 
they  could  poffibly  be  made  to  take.  The  tube  in  which 
thev  were  inferted  contained  tlie  water  to  be  decompofcd, 
and  made  part  of  an  eltj<i*lric  circuit. 

Some  valuable  additions  to  Mr.  Afhley  Cooper's  paper  on 
the  mcrnbrana  tympani  were  read  the  fame  evening,  giving 
an  accouni  of  feveral  cafes  of  perfons  being  reftorcd  to  hear- 
ing by  this  membrane  being  limply  punfturcd. 

ROYAL  INSTITUTION  OF  GREAT  BRITAIN. 

Since  our  laft  notice,  a  fhort  courfe  of  ]e6tures  on  pneu- 
matic chemiftrv  have  been  delivered  bv  Mr.  Davy.  Thev 
were  extremely  insrenious,  and  excited  a  confiderable  decrree 
of  intereii.  The  concluding  lecture  was  on  the  20th  of  June, 
on  refpiration  ;  and  after  the  lec:lure  an  opportunity  was  given 
to  fuch  as  wifhed  it,  to  breathe  fome  of  the  nitrous  oxide,  the 
gas  of  which  we  gave  fo  full  an  account  in  our  fixth  volume 
under  the  name  o{  gajc07.es  oxide  of  azote. 

Mr.  Grofvenor  Bedford,  Mr.  Stodart,  and  Mr.  Under- 
wood, breathed  the  gas ;  and  the  effeels  it  produced,  efpe- 
cially  Qu  the  laft,  were  truly  wonderful.  He  experienced  (o 
much  pleafure  from  breathing  it,  that  he  Ipft  all  lenie  to  every 
thinfij;  elfe,  and  the  breathinll-bao'  could  only  be  taken  from 
him  at  laft  by  force.  The  irrcfiitible  tendency  to  mufcular 
aclion  produced  by  this  gas  was  fuch  as  cannot  be  delcribed; 
it  muft  be  witnefled  to  be  conceived. 

Profeffor  Piill-tet,  of  Geneva,  who  is  now  on  a  vifit  in  this 
pountrv,  count  Humford,  and  other  philofophers  of  eminence 
were  prefent,  and  fcemed  not  a  little  gratified  with  the  exhi- 
bition of  this  gas. 

On  the  23d  of  .Tune  a  fcleft  party  met  at  the  kiftitution  to 
try  the  effc(::ls  of  the  gafeous  oxide.  Count  Rumford,  Sir 
Ciiarles  Blagden,  Dr^  Woolat'ton,  Profeflor  Piolet,  and 
other  xentilic  gentlemen  were  prefent.  Several  of  them 
breathed  the  gas,  and  were  more  or  lefs  affethted  with  plea- 
furable  fenfations  and  other  effects  .ufually  produced  by  the 
inhaiaiion  of  this  eas. 

Another 'galvanic  courfe  was  alfo  given  by  Mr.  Davy,, 
wfiich,  being  delivered  in  the  fore  part  of  the  day,  was  at-j 
tended  not  only  by  men  of  fcience  hut  by  nutnbers  of  peopl( 
of  rank  and  fadiion ;  a  proof  that  thi^  Inditution  bids  fair  tc 
promote  a  tafte  for  philofophicai  purfuils  among  thofe  whofe 

wealtl 
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wealth  has  but  too  often  foftered  the  idea  that  fuch  fubje6^s 
were  beneath  the  notice  of  independence.  The  fubftance  of 
thefe  leilures  will,  we  underftand,  be  pubUfhed  in  the  jour- 
nals of  the  Royal  Inftitution. 

We  are  forry  to  liate  that  the  InfiltiUion  has  loil:  the  fu- 
ture fervices  of  Dr.  Garnett,  that  gentleman  having  given  in 
his  reficrnation  within  thefe  few  days  to  the  managers.  His 
reafons  for  withdrawing  we  have  not  heard;  we  ate  happy, 
however,  to  learn  that  his  medical  abilitieir  will  ftill  be  de- 
voted to  the  fervice  of  the  public. 

SOCIETY   FOR  THE  ENCOURAGEMENT   OF  ARTb, 
■     MANUFACTURES,  AND   COMMERCE. 

This  ufeful  body,  to  whom  the  public  are  indebted  for 
numerous  improvements  which,  moii:  probably,  would  never 
have  been  introduced  but  for  the  emulation  it  excites  among- 
all  ranks,  and  the  liberal  patronage  it  atTords  to  eveiy  thing 
calculated  to  benefit  the  community,  had  its  annual  meeting 
for  the  diftributionof  premiums  and  honorary  rewards,  at  the 
Society's  rooms  in  the  Adelphi,  on  the  26th  of  May, 

A  concife  but  interefting  hiftory  of  the  Society,  embracing 
an  account  of  its  origin  and  progreflive  advancement,  and 
afferting  with  proper  confidence,  yet  with  becbming  modefly, 
the  fervices  it  has  rendered  to  the  arts,  nianufa6tures,  and 
commerce  of  the  country,  was  read  by  Mr.  Taylor,  the  fe*- 
cretarv ;  after  which  the  names  of  the  fuccefsful  candidates 
were  proclaimed,  and  the  rewards  of  the  Society  delivered  to 
them  by  the  hands  of  the  chairman,  accompanied  with  the 
hearty  gratulations  of  a  numerous   and  highly  refpe-flablc 


meeting. 
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A  commiffion  appointed  by  this  body  has  lately  been  oc- 
cupied with  experiments  in  galvanifm,  on  which  fubje6l  the 
following  uolice  v;as  read  by  C,  Cuvier: 

Accident,  the  parent  of  almoil  all  difcoverics,  has  lately 
favoured  the  philofophical  world  in  a  manner  which  will 
render  this  epoch  very  remarkable  in  the  hifiory  of  the  lei- 
cnces.  Some  bits  of  metal  brought  into  contact  have  ma- 
nifeited  ph^enomena  which  no  fagacity  could  forefee,  and 
have  opened  to  us  a  field  as  vaft  as  it  is  fertile  in  important 
applications. 

The  influence  of  thefe  phrenomcna  becomes  more  and 
more  exten  •  jd.  Being  at  firfl  confined,  according  to  every 
appearance,  to  the  animal  ceconomy,  it  leems  now  to  aft  an 
jniportant  part  iu  chcmi.llry.     It  is  to  the  genius  of  Volta,^ 

F4  abovQ 


83  .  French  National  hLJlituts. 

^bove  all,  that  we  are  indebted  for  this  new  difcovery.  Hisj 
opinion,  that  galvanifm  was  only  an  application  of  ele^lricity 
to  the  animal  cEconomy,  having  been  confirmed  by  feveral' 
men  of  fcience,  he  endeavoured  to  find  out  the  means  ofj 
increaling  its  effefts  fo  far  as  to  render  the  real  nature  of' 
them  evident  to  every  body;  and  he  found  that,  by  multi^, 
plying  the  pairs  of  metals,  difpofing  them  always  alternately,! 
and  keeping  them  moid — attratlions,  repulfions,  and  coni-i 
motions,  perfe6i:ly  fimilar  to  thofe  occafioned  by  the  Leydert. 
flafk,  are  produced ;  and  that,  in  general,  a  pile,  formed  of 
lilver,  zinc,  and  moiftened  pafteboard  alternately,  immediateh 
mani^efts  all  the  appearances  of  vitreous  ele6lricity  at  th( 
extremity  where  the  filver  is,  and  of  the  reiinous  at  thats| 
where  the  zinc  is  placed.  There  is,  however,  this  difference, 
that  a  Leyden  flafk,  once  difcharged,  exhibits  no  more  effects 
unlefs  it  has  been  again  charged  ;  whereas  Volta's  pile  con- 
ilantly  charges  itfelf  (b  that  its  effects  are  inceffantly  renewed; 
and  it  is  only  by  difcharging  it  with  very  large  condudlors 
that  it  can  be  diminiflied  for  a  moment. 

Befides,  the  Leyden  jar  will  always  difcharge  itfelf  by  the 
means  of  water.  Jf  there  be  the  leaft  moifture  in  continuity 
between  its  two  furfaces,  its  effefts  are  annihilated ;  but  with 
however  much  water  the  pafteboard  -pieces  of  Volta's  pile  may 
be  impregnated^,  its  effe&s  lofe  none  of  their  intenfity  :  they 
do  not  ceafe  till  the  pile  is  entirely  immerfed  in  water. 

Thcfe  differences  ought  to  excite  fome  doubts  refpe(Sling  the  # 
perfe6l  identity  of  galvanifm  with  elpftricity;  and  other  phae- 
nomena,  ftill  more  extraordinary,  increafe  thefe  doubts.  If 
the  ends  of  two  metallic  wires  be  immerfed  in  water,  one  of 
which  communicates  with  the  refinous  or  neo-ative  extremity 
of  the  pile,  and  the  other  with  the  vitreous  or  pofitivc ;  and 
if  they  be  kept  at  a  little  diftance  from  each  other,  there  are 
difensfas'ed  from  the  extremity  of  the  former  bubbles  of  hv- 
drogen  gas,  and  from  that  of  the  other  oxygen  ^;as,  which 
becomes  fixed  in  the  metal  when  the  latter  is  o.xidable,  or,  if 
it  be  pot  fb,  rifes  in  bubbles ;  and  this  a6lion  continues  as 
long  as  the  apparatus  remains  in  this  itate.  But  it  is  not  in 
this  that  the  great  fmgularity  of  the  phaenomena  coiilifts,  and 
It  is  here  that  galyanifm  begins  to  enter  the  province  of  che- 
niiftry. 

It  would  have  been  very  natural  to  confider  this  gas  as  thQ 
produft  of  the  decompolition  of  water,  if  a  particular  circum- 
stance had  not  excited  doubts  in  regard  to  this  explanation. 
That  the  difengagement  may  take  place,  the  ends  of  the  wir^s 
muft  be  at  a  certain  diilance;  if  they  touch,  no  bubbles  are 
Teen.  Hov/  comes  it  that  the  pxvgen  i^nd  hydrogen,  ariiing 
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^-om  the  fame  molecule  of  water^  fliould  appear  at  points  fo 
far  (Jiftant  ?  And  why  does  each  of  them  appear  exclulively 
at  the  wire  connected  with  one  of  the  extremities  of  the  pile, 
and  never  at  the  other  ? 

Such  was  the  {i;ate  of  our  knowledge  refpedling  galvanifm 
at  tlie  time  of  the  notice  given  to  the  elafs  three  months  ago. 
All  the  experiments  made  in  France  and  other  countries, 
arranged  and  confirmed  by  a  commiffion,  have  conducted  to 
the  three  following  refults : — an  augmentation  of  intenlity, 
according  to  the  number  and  extent  of  the  metallic  furfaces 
brought  into  contact;  a  continued  renewal  of  the  aciilion ; 
and  a  produdlion  of  the  two  gafes  by  the  communication  of 
the  two  extremities  of  the  pile  with  water. 

But  for  three  months  part  philofophers  have  redoubled  their 
efforts ;  their  curiofity  has  been  excited,  above  all,  by  the  lafl 
phaenomenon  :  Ibme  have  imagined  they  could  diftinguifti  in 
it  the  bafes  of  a  new  fyftem  of  chemiftry  ;  others,  more  pru- 
dent, have  fufpended  their  judgment,  or  have  endeavoured  to 
refer  the  facts  to  the  theories  already  known.  But,  whatever 
might  be  their  individual  fyftem,  they  ought  all  to  have  begun 
by  a  fimilar  refearch — by  trying  to  produce  the  two  gafes  in. 
feparate  quantities  of  water. 

If  the  two  quantities  of  water  are  perfeftly  infulated,  the 
gas  does  not  appear :  if  they  are  made  to  communicate  by  a 
metallic  wire,  there  is  only  a  double  production  of  gas;  that 
%s  to  fay,  each  extremity  of  the  intermediate  wire  acts  in  the 
portion  of  v/ater  in  which  it  is  immerfed,  as  if  the  wire  came 
immediately  from  the  extremity  of  the  pile  oppofed  to  that 
which  communicates  with  that  portion,  fo  that  each  portion 
gives  at  the  fame  time  two  gafes. 

But  if  fulphuric  acid  be  interpofed  between  the  two  quan- 
tities of  water,  the  gafes  manifeft  themfelves  each  on  its  own 
fide.  The  cafe  is  the  fame  if  a  communication  be  eftabiillied 
between  the  water  by  the  means  of  a  living  body,  fuch  as  the 
hand.  Thus,  the  production  of  each  gas  in  the  fcparate  quan- 
tities of  water  is  completely  proved. 

It  is  evident  that  there  are  only  three  poffible  ways  of  ex- 
plaining thefc  facts  :  either  the  galvanic  action  tends  in  each 
quantity  of  water  to  take  away  one  of  its  conftituent  parts, 
leaving  the  other  in  excefs;  or  it  decompofes  the  water,  and, 
faffering  one  of  the  gafes  to  be  difengaged  at  the  end  of  one 
of  the  wires,  conducts  tlie  other,  in  an  invifible  manner,  to 
the  extremity  of  the  rjther,  to  fuflfer  it  to  be  there  difengaged ; 
or,  in  the  laft  place,  the  water  is  not  decompofed,  but  its  com- 
bination with  fume  priuci.p]c  or  other,  emanating  from  the 
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polUive  fide  of  the  pile,  produces  oxvgen  gas,  and  with  tha^R 
emanating  from  the  negative  fide,  hydrogen. 

The  two  firft  opinions  have  been  advanced  in  the  clafii  by 
Monge,  and  the  other  in  a  memoir  by  Fourcroy ;  the  third 
belongs  to  fome  foreigners,  and  particularly  profeflbr  Richter 
of  Jena.  It  appears  to  be  fo  much  in  contradiction  with  the 
whole  of  the  other  chemical  phaenomena,  that  it  would  have 
been  impoffible  to  admit  ir,  even  if  the  experiment  in  queftion 
could  not  have  been  fatisfadiorily  explained  in  another  manner. 

The  memoir  of  Fourcroy  is  the  refult  of  very  numerous  ex- 
periments made  by  Vauquelin  and  Thenard ;  and  he  adds  to 
a  very  ingenious  explanation  of  the  principal  fa6t,  a  multitude 
of  circumftances  before  unknov^ai,  Thefe  authors  admit  the 
exiftence  of  a  peculiar  fluid  which  they  call  the  galvanic, 
and  which  circulates  from  the  pofitive  fide  of  the  pile  towards 
the  negative.  According  to  them,  this  fluid,  on  iiTuing  from 
the  poiitive  fide,  decompofes  the  vt'ater,  and  fuffers  the  oxygen 
to  efcape  in  bubbles;  but  it  combines  with  the  hydrogen  to 
form  a  liquid  which  traverfes  the  water,  or  the  fulphuric  acid, 
or  the  human  body,  in  order  to  reach  the  extremity  of  the^ 
negative  wire,  where  the  galvanifm  abandons  its  hydrogen, 
and,  in  its  turn,  fuffers  it  to  efcape  in  the  form  of  gas,  while 
it  itfelf  penetrates  the  wire. 

The  following  is  the  experiment  by  which  the  authors 
prove  that  fuch  is  the  fecret  progrels  of  the  phfenomenon  : — 
If  well  wa(hed  oxide  of  filver  be  interpofed  between  the  \.\\'4m 
waters.,  the  negative  wire,  near  which  the  hydrogen  gas  ought 
to  manifefl;  itfelf,  produces  no  effervefcence,  and  the  oxide  is 
in  part  reduced  on  the  pofitive  fide:  the  reafon  of  this,  fay 
thci'e  authors,  is,  becaufe  the  galvanic  fluid  charged  with  hy-^ 
drogen  lofes  it  in  traverfing  the  oxide,  the  oxygen  of  which 
takes  it  up  to  re-form  water. 

C.  Cuvier  lately  read  in  the  Inftitute  an  interefiing  paper 
on  fofljl  bones,  from  which  the  following  is  an  extract : — 
Bones  which  have  belonged  to  fome  animal  different  from 
any  of  thofe  novv  exifiing  on  the  furface  of  the  globe  have 
been  found  under  the  earth,  in  great  abundance,  in  all  coun- 
tries. The  ft)il  of  Siberia  is  full  of  fuch  bones;  and  there  ii 
fcarcely  a  dillricl  in  Germanv,  Italy,  France,  England,  Ire- 
land, and  Spain,  in  which  fome  or  them  have  not  been  dug 
up.  The  fofiil  bones  found  on  the  banks  of  the  Ohio  have 
been  loner  known.  Some  of  them  were  found  by  Dombev 
in  Peru,  and  the  Spaniards  brought  a  whole  ikeleton  from 
Paraguay.  It  is  even  probable  that  fuch  remains  of  the  ante- 
diluvian  world  are  to  be  found  in  Africa  and  New  Holland. 
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Such  bones  are  difcovercd  not  only  in  the  mofl  modem  ftraia, 
but  even  in  the  middle  of  rocks.  The  foffil  bones  of  fome  of- 
the  mammalia  are  found  'in  the  neighbourhood  of  Paris  in 
prodigious  banks  of  gypfum,  which  are  covered  with  banks  of 
petrified  fea-lhells,  &c.  It  is  an  important  obfervationj  that 
the  older  the  mouniainous  ftrata  in  which  fuch  remains  of 
mammalia  are  found,  the  more  different  are  the  animals  from 
thole  of  the  prefcnt  world.  I  think  1  may  almoft  with  cer- 
tainty affirm,  that  all  the  real  foflil  bones  which  I  have  had 
an  opportunity  of  examining;  with  accuracy,  belonged  to  none 
of  thofe  kinds  of  animals  nov^/-  exiting  on  the  globe.  It  ia 
only  in  regard  to  the  teeth  of  ruminating  animals  that  this 
affertion  cannot  be  made  with  certainty.  By  attentive  exa- 
miiiation,  and  the  affiltcmce  of  my  friends  and  predecef^ors, 
I  have  been  able  to  determine  from  their  remains  twenty- 
three  fpecies  of  animals  which,  in  all  probability,  do  not 
at  prefent  exiit. 

ill,  The  foflil  bones  which  approach  near  to  thofe  of  the 
Indian  elephant,  but  which  are,  however,  different  from 
them  :  2d,  The  elephant  of  the  Ohio:  3d,  The  rhinoceros 
with  a  lengthened  head  :  4th,  The  megatherium,  of  the  clafs 
of  the  (loth,  found  in  Paraguay:  5th,  The  bear  of  theGaiicn- 
reuther  cavern  :  6th,  A  fecond  fpecies  of  bear,  fometimes  (imi- 
lar  to  the  former:  yth,  A  kind  of  animal  from  the  fame  ca- 
vern, forming  a  middle  fpecies  between  the  wolf  and  the  hy- 
aena :  8lh,  The  fof!il  bones  of  the  great  elk:  9th,  Several 
kinds  of  large  foi^l  tortoifes  :  loih,  The  fo  called  crocodile  of 
Maeftricht :  i  ith,  The  fingular  flying  amphibium,  of  which 
Collini  has  giveri  a  figure:  12th,  Another  amphibium,  or 
kind  of  whale,  mentioned  by  Collini.  Befides  the  above 
twelve  kinds  of  animals,  defcribed  by  others,  I  was  the  lird. 
who  determined  eleven  other  kinds;  viz.  13th,  The  animal 
of  Simore,  in  Languedoc,  approaching  near  to  the  elepliant 
of  the  Ohio  :  14th,  A  kind  of  tapir  different  from  that  now 
exilf  ing  :  15th,  A  gigan'jc  tapir :  i6th,  A  kind  of  river  horfe 
of  the  (ize  only  of  a  fwinc :  17th — 22d,  Six  varieties  of  a 
fpecies  which,  in  conformation,  flands  between  the  rhino- 
ceros and  the  tapir;  of  thefe,  one  kind  was  as  larce  as  ihe 
horfe,  while  the  red  were  merely  of  the  iize  of  t'ne  rabbit; 
all  thefe  were  found  in  the  gypfum  of  Paris.  23d,  In  the 
hi(t  place,  I  found  lately,  near  Honfleur,  the  bones  of  a  fpe- 
cies approaching  near  to  the  crocodile.  I  do  not  include 
here  three  claik^s  of  uncertam  bones.  The  (irll  clafs  are 
iimilar  to  thofe  of  animals  now  exilling;  fuch  as  the  tiger, 
hyaena,  and  the  deer.  The  fecond  clafs  are  like  the  bones 
pi"  ruminating  animals,  whales,  &c,  from  Verona,  Gibraltar, 
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Orleans,  Dalmatia,  &c.     The  third  clafs  are  flill  uncertainJ 
as  it  is  not  known  whether  they  are  real  foflil  bones  of  the 
urus,  buffalo,  and  amis.     From  this  quantity  one  may  judges 
what  may  be  hoped  from  the  united  refearches  of  all  natuJ 
ralifts,  when  it  is  confidered  that  thefe  fpecies  of  animals,  no\^a 
loft,  were  collc6lcd  or  determined  in  the  courfe  of  two  yeari 
by  one  man,  who  employed  no  other  means  for  that  purpofiS 
than  his  own  zeal  and  the  afiiftance  of  his  friends.     ThJ 
mod  celebrated  foreign  naiuralifts,  my  colleagues  in  FranceJ 
thofe  in  France  as  well  as  in  foreign  countries  who  poffefa 
cabinets,  and  the  keepers  of  public  colleftions,  have  all  beerl 
fo  good  as  to  allill  me  with  their  advice,  and  to  communicatj 
to  me  the  fa61:s  which  were  known  to  them.     By  the  degreo| 
of  perfection  to  which  my  work  has  been  brought,  I  flatter 
myfelf  that  I  am  entitled  to  the  fupport  of  all  the  learned  in 
Europe.     I  am  now  in  pofTenion  of  more  than  300  draw- 
ings :  50  copper-plates  are  finifhed,  feveral  others  are  begun, 
and  I  expe<^,  before  the  work  is  publiflied,  to  enrich  it  with 
important  matter,  which  this  notice  may  procure. 

ELECTORAL  ACADEMY  OF  MUNICH. 

In  the  fitting  of  April  20th,  the  following  prize  queftion, 
propofed  by  the  Philofophical  Clafs  for  ]8oi,  was  again  pro- 
pofed  for  1803,  as  no  fatisfaftory  ahfwer  had  been  received  : 

Are  the  azotic  gafes  produced  by  fo  many  means  totally 
unlike,  and  in  fo  many  different  ways,  perfe6tly  the  fame 
in  all  their  chemical  properties  and  fundamental  principle 
(fimple  azote)  as  that  of  the  atmofphere  ?  And,  Has  the 
nitrous  acid  the  fame  azote  for  its  acidifying  principle  as  the 
azote  of  the  atmofphere  ? 

The  following  have  alfo  been  propofed  for  the  year  1803 
by  the  fame  Clafs : 

To  determine,  by  chemical  analyfis  as  well  as  fynthefis, 
whether  manganefe  be  an  eflential  component  part  of  every 
kind  of  fteel  5  and  particularly  of  cad  fteel,  prepared  accord- 
ins:  to  Clouet's  method  ? 

The  riillorical  Clafs,  at  the  fame  time,  propofed  the  fol- 
lowing queftion  for  1802- : 

li\  what  writings  is  any  mention  to  be  found  of  the  Bava- 
rian hiflory,  from  the  origin  of  the  Bavarian  nation  to  the 
i^5th  century?  who  were  the  authors  of  them,  and  what  are 
their  hiftoricajl  authority  and  importance? 

Aufwcrs  to  tlie  two  queftions  of  the  Philofophical  Clafs 
mud  bt  tva^ifrnitted,  before  the  id  of  November  1801,  to  the 
fccretary  of  the  academy  J.  Kenue.dy.  The  prize  is  the  ufual 
gold  \iwi\d\  of  the  value  of  fifty  ducat?. 

XVH.  Intel' 
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R,  BOLTON,  of  Birmingham,  has  fucceeded  in  pro- 
curing fuch  a  fpark  by  the  galvanic  pile  as  lo  be  able  to  ex- 
plode bv  its  mtans  a  mixture  of  oxygen  and  hydrogen  gafes. 
His  pile  confilted  of  1500  pairs  of  plates. 

Mr.  Cruicklhank  has  alio  fucceeded  in  exploding  the  fame 
ingredients  by  means  of  the  galvanic  fpark.  He  employs  a 
galvanic  battery  of  his  own  invention.  It  confifts  of  troughs 
made  of  baked  wood,  with  notches  at  fhort  diftances,  fawn 
in  the  fides  oppofite  to  each  other,  to  receive  pairs  of  fquare 
metallic  plates,  zinc,  and  filver,  foldered  together,  and  intro- 
duced with  cement  compofed  of  refin  and  wax.  Three  pairs 
of  plates,  with  the  intervening  cells,  occupy  about  an  inch 
and  a  tenth  of  the  trough,  and  the  cells  are  fo  well  fecured 
with  cement  that  no  water  can  pafs  from  one  to  another. 
One  trough  is  about  26  inches  in  length,  1*7  inch  deep,  and 
1*5  inch  "wide,  and  contains  60  pairs  of  plates.  A  galvanic 
battery  may  be  compofed  by  connefting  ftveral  of  thefe 
troughs  together.  When  the  machine  is  employed,  the  in- 
terftices  or  cells  between  the  plates  are  filled  with  water,  with 
folutions  of  falls  or  alkalies,  or  with  dilute  acid  :  it  gives 
Urong  fliocks  and  fparks,  vifible  in  the  dayi-limc;  and  is 
found  to  be  eafily  kept  in  order,  and  in  conftant  a6lion, 
when  that  is  wiilied. 

C.  Fourcroy  has  juft  publifhed  the  following  notice: — 
*^  Among  the  new  facts  with  which  the  fcicnce  of  nature  i> 
daily  enriched,  none  is  fo  remarkable,  or  deferves  more  the 
attention  of  philofophers,  than  that  relating  to  the  inflam- 
mation of  iron  by  galvanifm.     The  apparatus  for  the  expe- 
riment, made  at  the  French  National  InlMiutc  in  the  fitting; 
of  the  firft  Clafs  on  the  loth  of  June,  before  the  Count  o? 
Leghorn,  confifts  of  eight  plates  of  zinc  and  eight  plates  of 
copper  from  10  inches  to  7^  inches  in  diameter,  and  from  a 
line  and  a  half  to  two  lines  in  thicknefs,  placed  upon  each 
other,  and  fcparated  two  and  two  by  pieces  of  cloth  of  the 
fame  fizc,  well  moiftened  with  a  faturated  folution  of  mu- 
riate of  ammonia.     The  two  pieces  of  metal  at  the  extremi- 
ties of  this  apparatus,  the  zinc  and  the  copper,  were  made 
to  communicate  by  means  of  tv^/o  filver  wires,  at  the  extre- 
mity of  one  of  which  was  a  bit  of  very  fine  iron  wire  rolled 
in  a  fpiral  form,  the  free  point  of  which  proje61cd  beyond  the 
filver  wire.     At  the  moment  of  contact,  the  iron  becomes 
red,  and  emits  very  bright  iparks.     Sometimx;s  ii  inflames 
[  with 
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with  a  real  deflagration  in  the  atmofphcric  air.  This  laft 
eftV<5t  always  takes  place  in  oxvgen  gas,  and  has  a  perfe6l  re- 
femblance  to  the  inflannnntion  which  iron  experiences  when 
inimerfcd  in  that  gas  after  a  piece  ofiighted  tinder  has  been 
attached  to  it. 

,  "  In  the  air  the  wire  often  becomes  red,  fufes  into  glo- 
bules, is  vaporized  at  the  fame  time  that  it  emits  bright 
fpaiks,  ;jnd  the  portion  of  the  wire  next  to  that  which  has 
been  fufed  becomes  brittle  like  the  oxide  of  that  metal.  In- 
ttead  of  formino-  the  communicaiion  with  wires,  if  the  brandies 
of  a  pair  uf  fcilTars  {pair  de  cifoaux)  be  eraployed,  as  is  fre- 
quently done  for  trying  the  piles,  there  is  excited  at  the  ex- 
tremity of  the  one  vvhich  touches  the  zinc,  a  bright  fpark, 
accompanied  with  a  decrepitation. 

.  "  The  communicating  wire  when  immerfed  in  hydrogen 
gas,  and  in  carbonic  gas,  is  alfo  luminous ;  but  it  is  only 
red:  efs  or  incandefcence,  as  the  wire  does  not  change  colour, 
and  ftill  retains  its  du6lility.  This  incandefcence  is  mani- 
fefted  when  the  exp<^riment  is  made  under  mercury  \*ith  gas 
and  conductors  very  dry;  the  effe6l  therefore  is  not  owing  to 
the  water  decompofed  on  the  condu6iing  wires,  but  to  two 
caufes  united.  M 

'^  The  motion  of  the  galvanic  fluid  reddens  the  iron ;  and 
the  air,  particularly  the  oxygen  gas  in  which  it  is  immerfed, 
inflames  it,  and  burns  with  decrepitation  or  deflagration.         ^i 

*'  Small  parcels  of  zinc  placed  on  the  laft:  plate,  and  touched  ^' 
by   a  brafs  wire  communicating  with  the  lower  plate,   are 
iometimes  reduced  to  powder  or  into  fmoke  at  the  moment 
of  conta6t,  and  a  very  fenfible  decrepitation  is  then  produced, 
but  without  inflammation.  This  phsenomenon  is  not  focon-  ^. 
ilant  as  the  inHammation  of  the  iron  wire.  ■|l 

"•  lliis  inflammation  does  not  take  place,  unlefs  the  plates 
of  copper  and  zinc  be  from  lo  to  7]^  inches,  at  the  leaft,  in     . 
^iiameter.  ^| 

'^  It  is  moft  remarkable,  that  piles  compofed  of  thefe  larse 
plates  give  only  feeble  fhocks,  and  efic6i;  only  very  flowTy 
the  decompofiiion  of  water;  while  if  each  of  the  plates  be 
divided  ir.to  four,  and  if  thefe  fmall  plates  be  placed  one 
above  the  olher,  with  pieces  of  cloth  moiltencd  with  an  am- 
nioniacal  folution  interpofed  between  each  pair,  they  produce 
a  commotion  four  times  as  ftrong,  and  a  much  fpeedier  de- 
compofition  of  water,  without  exciting  an  inflammation  of 
the  air.  Thus,  the  galvanic  power  which  ignites  metals  rifes 
in  a  ratio  diflferent  from  that  which  decompoles  water,  and 
txcites  mufcular  movements. 

**  The  firft  of  thefe  powers  follows  the  fize  of  the  metallic 
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plates  piled  on  each  other,  and  the  fecond,  the  number  of 
the  plates,  and  their  fuperpofition :  the  firft  increafes  witfat 
the  nze  of  the  plates  without  increafing  by  their  number; 
the  fecond  increafes  with  the  number  without  fenfibly  in- 
creafing by  the  diameter  of  each  of  them,  at  leaft,  fo  far  as 
has  been  tried. 

*'  It  is  not  proved  that  the  galvanic  effc<Sls  are  the  fame  as 
thofe  of  e]e6lricitv,  notwithftanding  the  identity  hitherto  ad- 
mitted by  very  eminent  philofophers  between  thefetwo  fluids. 
It  even  appears  that  the  more  experiments  and  difcoverics 
are  multiplied,  the  more  this  pretended  identity  difappears, 
or,  at  leaft,  is  weakened.  The  piles  of  large  plates  which  in- 
flame iron  give  no  effect,  or  almoft  none,  with 'the  moft  fen- 
fible  electrometers,  when  the  upper  plate  of  zinc  is  taken 
from  the  Jower  plates  by  means  of  filk  Hidings,  as  is  done 
with  the  eledrophorus.  We  obtained  nothing  by  applying 
the  electrometer  of  Sauflure.  We  tried  to  produce,  by  a 
Itrong  electrical  apparatus,  the  chemical  effeCts  produced  by 
galvanifm ;  viz.  the  folution  of  metallic  oxides ;  the  preci- 
pitation of  their  folutions ;  and  the  decompofition  of  acids  ; 
but  the  attempt  was  not  fuccefsful."" 

A  SINGULAR  PHENOMENON. 

A  very  curious  phjcnomenon  was  obferved  on  the  24th  of 
May,  after  a  ftorm,  in  the  neighbourhood  of  Raftadt.  A 
tub,  which  had  been  left  in  the  open  air  during  the  rain, 
having  become  filled  with  rain  water,  there  were  obferved  011 
the  furface  of  it  a  great  many  moleculae,  (imilar  to  fulphur  in 
a  ftate  of  fuiion,  which  made  it  be  prefumed  that  the  water 
muft  be  ftrongly  impregnated  with  fulphureous  matter,  and, 
confequently,  be  very  inflammable.  On  trial  this  was  actu- 
ally found  to  be  the  cafe :  a  Itick  immerfed  in  it  readily  in- 
flamed when  brought  near  a  very  weak  fire. 

During  this  fulphureous  rain,  a  heavy  ftorm  of  hail  ravaged 
a  part  of  the  fiimc  country  fituated  beyond  the  fmall  rivers 
Kunfig  and  Schuttcr.  The  hail-ftones  were  of  the  fize  of  an  egg. 

COUNT    RUMFORD. 

In  the  biographical  fl<^etch  of  this  gentleman,  inferted  in 
our  laft  number,  we  mentioned  his  having  founded  a  bien- 
nial premium  of  the  value  of  60I.  to  be  adjudged  by  the 
Royal  Society  of  London  to  the  author  (refiding  in  Europe) 
of  the  moft  ufeful  difcovery  refpeCting  heat  or  light. 

We  take  the  prefcnt  opportunity  of  mentioning  another 
circumftance,  of  which  we  were  then  ignorant,  but  which 
ought  to  be  generally  known.  The  Count  has  alfo  founded 
a  like  premium  of  equal  value  for  fimilar  difcoveries  made 
in  America,  to  be  adjudged  by  the  American  Academv  of 
8  Art.1 
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Arts  and  Sciences.  The  fund  for  this  premium  is  5000' 
dollars  in  the  American  three  per  cent,  ftock,  which  waa 
transferred  to  the  Academy* 

MANUFACTURE  OF  GUNPOWDER. 

We  have  to  requeft  that  our  readers  will  have  the  goodnefsr 
to  correal  the  following  errata  in  Mr.  Coleman's  paper  pn 
this  fubje£l  given  in  our  lafl  Number,  as  they  materially  af- 
fe6l  the  fenfe  : — Page  359,  line  21,  for  pajfedx^^A  preffed: 
p.  360,  1.  23,  for  if  /parks  read  if  no  [parks :  p.  365,  1.  4, 
iovjiilphate  read  Julphite;  line  13,  after  united  with  afmally 
re3.i\f  proportion  of  carhojiic  acid^  fulphate  of  potaflj^  a  very 
[mall  quantity y  &c. 

Mr.  Coleman  informs  us  that  the  gloom  is  not  in  a  heated 
ftate  when  the  powder  is  taking  in  and  out  of  the  flove,  and 
that  it  is  furnifhed  at  the  fame  time  with  a  copper  and  other 
coverings.  He  approves,  however,  heating  the  lloves  by. 
means  of  fteam-tubes,  as  mentioned  in  the  note,  p.  360. 

ANTIQUITIES. 

The  Babylonian  brick?,  received  by  the  Eaft  India  com- 
pany from  Bagdad,  are  of  two  kinds ;  the  one  dried  in  the 
fun,  the  other  kiln-burnt  or  baked  in  a  furnace.  Dr.  Hager. 
is  now  engaged  upon  a  work  on  the  Perfcpolitan  infcriptions, 
as  they  have  hitherto  been  called,  found  imprefTed  on  thefe 
bricks.  The  fubje6l  is  extremely  curious  and  interefting,. 
and  promifes  no  little  gratification  both  to  the  linguifl  and 
the  antiquary. 

Other  valuable  articles,  befides  thofe  arrived  from  Alia, 
are  expefted  from  Perfia,  fent  by  colonel  Mai  com. — ^An 
Oriental  Museum  will  fliortly  be  opened  at  the  Eaft 
India-houfe  for  their  reception. 

LONGEVITY. 

In  the  community  of  Pommiers,  the  department  of  Iferc?, 
lives  a  carpenter,  who  enjoys  full  health  and  flrength  at  the 
age  of  115  years.  His  eldeft  fon  is  81  ;  his  fecond  fon  80; 
hTs  only  daughter  65.  The  father  is  now  the  ftouteft  and 
healthieft:  perfon  of  the  family. 

BLEACHING. 

The  next  and  fucceeding  Numbers  of  the  Philofophical 
Magazine  will  contain  a  tranflation  of  a  new  work,  juft  pub- 
liflied  in  France,  entitled,  *'  An  Effay  on  Bleaching',  with 
a  Defcription  of  the  neiu  Method  of  Bleaching  by  Steam^  ac- 
cjrding  to  the  Procefs  of  C.  Chaptal,  ajid  on  its  Applica- 
tion to  the  Arts  :  by  R.  O'Reilly,  of  the  Acadeiny  of  Bo*, 
hgna,  Member  of  the  Lycaum  of  the  Arts,  &'c. 

We  cxpeft  to  be  able  to  comprife  the  whole  in  three  or 
four  Numbers. 
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XVIIT.  An  TjJ/ay  6n  bleaching*,  with  the  Defcription  of  a 
new  Method  of  bleaching  by  Steam,  according  to  the  Pro- 
cefs  of  Q.  Chaptal;  and  on  its  Application  to  the  Arts, 
By  R.  O'Reilly,  of  the  Academy  of  Bologna,  Member 
of  the  hycoium  of  the  Arts,  ^c. 

X  H  E  art  of  bleaching  is  one  of  thofe  connected  with 
the  firft  ideas  of  civilization.  The  theory  on  which  it  is 
founded  was  entirely  unknown  to  the  antients  ;  but  the 
Egyptians  were  acquainted  with  the  deterfive  quality  of  fome 
kinds  of  clay,  and  the  effect  produced  by  the  atmofphere,, 
inoifture,  and  light,  on  the  fluffs  expofed  to  their  a<5li()n. 

Health  and  cleanlinefs  rendered  it  neceffkry  lo  devife 
quicker  means  than  thefe ;  and  the  property  of  foap  and  leys 
of  aOies  were  therefore  foon  difcGvered. 

In  the  prefent  age,  the  arts,  following  fcience  with  clofc 
fleps,  have  taken  advantage  of  procefPes  and  deterlive  men- 
ftrua,  the  exiitence  of  which  was  before  unknown :  thefe 
difcoveries  have  fucceeded  each  other  with  fuch  rapidity,  that 
the  laft  fix  years  have  effe«5led  a  complete  revolution  in  the- 
art  of  bleaching. 

This  art  divides  itfelf  very  naturally  into  two  duite  diftin(^ 
branches,  which  we  fliall  avoid  confounding.  One  of  them 
comprehends  the  bleaching  of  animal  fubftances;  the  other, 
that  of  vegetable  matters.  We  fhall  treat  of  thefe  fubjedls 
feparately,  as  well  as  of  the  different  menltrua  and  deterfive 
fubftances  generally  employed. 

Bleaching  of  Animal  Suhjldncis, 

The  fubftances  produced  by  the  animal  kingdom,  which 
axe  more  particularly  employed  as  veftments,  differ  ellentially 
from  thofe  of  the  vegetable  kingdom.  It  is  on  a  knowledge 
of  the  moft  ftrlking  traits,  which  form  the  line  of  demarca- 
tion between  the  two  kingdoms,  that  the  art  of  bleaching  is 
founded. 

Veg^etables  ferve  as  nonriihment  to  the  animals  and  infers 
the  fpcJils  of  which  we  employ*  Animalized  by  their  organs 
they  acquire  other  properties,  ylzot^^  in  particular,  feems 
to  be  their  moft  diftinguifhing  character :  it  is  fcarcely  founU 
in  vegetable  fubftances.  To  this  principle  we  may  add  the 
«xiftence  of  fulphur  and  phofphorns,  which  ferm  fo  many 
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fources  for  tliofe  jiediltntial  exluilatlons  with  which  the  cle^ 
compofition  of  animal  matters,  by  ))utrid  feFiiientation,  is 
always  accompanied. 

The  affinity  of  aggregation  of  thcfe  fubllances,  or  that  law 
6f  adhcfion  which  keeps  their  molcculai  together,  is  weaker 
than  in  the  vegetable  kingdom  ;  for  this  reafon  they  are  lb 
eafily  dilToivcd  and  dcftroycd  by  acids  and  alkalies,  and  henca 
the  readinefs  with  which  aeriform  fluids  are  produced. 

The  bleaching  of  animal  fubftances  requires  the  concur- 
rence of  alkalies,  foap,  ammonia,  and  fulphurous  acid.  We 
fliall  here  confine  ourfelves  to  an  examination  of  wool  and 
filk,  as  the  animal  fublfanccs  moft  generally  employed,  and 
which  it  is  of  importance  that  manufafturers  (liould  be  ac- 
(^uainted  with  the  method  of  bleaching  in  the  moft  oecono- 
mical  and  moft  expeditious  manner. 

0/  IVooL 

Wool  is  a  kind  of  hair  with  which  the  bodies  of  fevcral 
animals  are  covered-  It  is  compofed  of  filaments  or  tubes 
filled  with  an  oily  or  medullary  fubftance.  The  fides  of  thefe 
tubes  are  perforated  with  a  multitude  of  fmall  pores,  which 
communicate  with  the  longitudinal  tube.  By  chemical  ana- 
h'fis  wool  gives  a  great  deal  of  oil  and  carbonate  of  ammonia: 
cauftic  alkaline  leys  deftroy  it  entirely}  and  it  is  to  the  facility 
with  which  it  difilolvcs  in  alkalies  that  we  are  indebted  for  the 
noble  difcovery,  made  by  C.  Chaptal,  of  \hQ  foap  of  wool. 
Wool  experiences  no  change  in  boiling  v^^ater:  this  obferva- 
tion  is  of  great  importance,  in  regard  to  the  art  of  which  we 
jire'  now  treating;  it  alters  very  little  when  preferved  in  a 
place  well  aired;  acids  have  very  little  action  on  it;  when 
expofed  to  a  ftrong  heat  it  enters  into  fufion.  All  thele  fafts 
united  prove  that  wool  is  a  femi-oleaginous  fubflance.  The 
greafe  with  which  it  is  covered  when  on  the  body  of  the  ani- 
mal, and  from  v/hich  it  is  freed  by  fcouring,  ferves  to  con- 
firm this  alTertion. 

-  An  examination  of  thefe  chemical  fa6ls  is  neceffarv  for 
underftandinir  the  principles  which  ought  to  dire6l  the  artift 
in  the  bleaching  of  this  fubftance.  The  little  action  which 
acids  have  upon  wool,  and  its  imalterability  in  water,  even 
when  aided  bv  caloric,  render  it  necefllary  to  have  recourfe 
to  alkaline  or  faponaceous  leys;  but  its  folubility  in  thefe 
fdlts  (hows  that  great  prudence  and  caution  muft  be  em- 
ployed. In  regard  to  acids,  none  have  been  hitherto  ufed 
but  the  fulphurous  acid  obtained  in  the  gafeous  ftate  by  com- 
buftion. 
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Of  the  Bleacbmg  of  Wool. 

In  the  preliminary  operations  to  which  wool  is  fubjefted, 
it  is  cuftomary  to  leave  a  little  of  its  greafe  to  fecure  u  fronx 
infedls.  Wool  is  often  freed  from  the  greafe  by  the  farmers 
when  they  widi  to  fell  it  at  a  high  price ;  but  in  the  fubfe- 
quent  manipulations  it  is  greafed  or  oiled  before  it  is  combed, 
fpun,  &c.;  and  as  this  fat  matter  attracts  duft,  it  dirties  and 
thickens  the  (hiffs.  The  lirft  kind  of  bleaching  to  which 
wool  is  fubje(St:ed,  is  to  free  it  from  thefe  impurities.  This 
operation  is  called  fc'ouring.  In  manufadlories  it  is  gene- 
rally performed  by  means  of  an  ammoniacal  ley,  formed  of 
live  meafures  of  river  water  and  one  of  ftale  urine ;  the  wool 
is  immerfed  for  about  twenty  minutes  in  a  bath  of  this  mix- 
ture heated  to  fifty-iix  degrees;  it  is  then  taken  out,  fufFered 
to  drain,  and  then  rinfed  in  running  water:  this  manipula- 
tion foftens  the  wool,  and  gives  it  the  firft  degree  of  white- 
nefs;  it  is  repeated  a  fecond,  and  even  a  third  time^  after 
which  the  wool  is  fit  to  be  employed.  In  foi^pe  places  fcour- 
inii"  is  ])erformed  with  water  flightly  impregnated  with  foap; 
and,  indeed,  for  valuable  articles  this  procefs  is  preferable,- 
but  it  is  too  expenfive  for  articles  of  lefs  value. 

Fulling  the  cloth  adds  ftill  to  the  whitenefs,  and  if  a  new 
dee^ree  be  neceflary  it  mud  be  procured  by  the  aftion  of  the 
fulphurous  acid  ;  that  is  to  fay,  of  the  fumes  of  iulphur  in  a 
ftate  of  combultion,  or  that  acid  vapour  condenfed  and  com- 
bined with  water. 

Sulphuring  is  generally  performed  in  an  arched  or  very 
clofe  chamber,  conIlra(Sted  in  fuch  a  manner  that  the  arti- 
cles to  be  expofed  to  the  a6lion  of  the  fulphur  can  be  fuf- 
pcnded  on  poles.  The  chamber  being  filled,  a  certain  quan- 
titv  of  fulphur  is  put  in  a  ftate  of  combuftion  on  flat  difhes 
having  a  large  furface  with  very  little  depth  :  the  entrance  is 
fpeedilv  flmt,  and  all  the  interftices  around  the  door  are  care- 
fully flopped  to  prevent  the  a;:cefs  of  the  atmofpheric  air. 
The  acid  generated  by  the  combultion  of  the  fulphur  pene- 
trates the  ftuffs,  attacks  the  colouring  matter,  dellroys  it,  and 
etTecIs  the  bleaching.  The  ftuffs  are  left  in  the  ftove  fomc 
lime  after  the  deflagration  has  cealed.  This  time  varies  from 
fix  to  twenty- four  hours.  They  are  then  taken  out,  and 
made  to  pais  through  a  flight  wafliing  with  foap,  to  remove 
the  roughnefs  they  have  acquired  by  the  action  of  the  acid, 
and  to  give  them  the  necefl^ary  foftnefs. 

A  Ample  defcription  of  this  procefs  fhou's  how  iHiperfc<9: 
it  is.  At  firft  the  acid  cf  the  fulphur  a6ts  only  on  the  fur- 
faces^  and  does  not  penetrate  them.     This  aerial  immerfion 
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is  not  fufficlent ;  the  gas  cannot  introduce  itfelf  to  a  fufficient 
depth  into  the  ftuiTs,  and  the  fupcrficies  only  is  whitened. 
Bv  takinfT  advanta<2;e  of  the  intimate  knowledce  Which  \ve 
have  of  the  nature  of  this  acid,  we  have  difcovered  a  proccffi 
fnuch  fimpler,  more  ceconomical,  and  more  agreeable  to  thd 
principles  of  fcience. 

The  fulphurous  acid,  or  that  acid  generated  bv  the  im- 
]{)erfe6l  conibuftion  of  fulphur,  differs  from  the  fulphuric  acid 
(oil  of  vitriol)  by  its  containing  lefs  of  the  acidifying  prin- 
eiple,  and  by  being,  as  we  may  fay,  the  mean  term  bctweefi 
iivlphur  and  the  fulphuric  acid.  As  we  are  delirons  that  our 
Ivork  {liould  be  underftood  in  man\ifa6lories,  we  fliall  fpeak 
only  very  briefly  of  the  chemical  properties  of  the  fulphuroui 
acid,  and  fliall  proceed  to  the  method  of  preparing  it. 
'  Sulphurous  acid  gas  unites  very  eafily  with  water,  and  in 
this  combination  it  may  be  employed  for  bleaching  wool  and 
fiik.  The  fulphurous  acid  in  this  ftate  of  liquidity  may  be 
prepared  by  making  it  traverfe  water  in  an  apparatus  nearly 
fimilar  to  that  ufed  for  preparing  oxygenated  muriatic  acid. 
The  moll  oeconomical  method  of  obtaining  it  is,  to  decom- 
pofe  fulphuric  acid  (oil  of  vitriol)  by  the  mixture  of  any 
combuftible  matter  capable  of  taking  from  it  a  part  of  its 
6xvgen.  In  exa6l  experiments  of  the  laboratory,  where  the 
fchemift  is  defirous  of  having  great  purity,  it  is  obtained  by 
liieans  of  metallic  fubffanccs,  and  particularly  by  mercury ; 
but  for  the  purpofe  of  which  w^e  are  treating,  where  great 
oeconomy  is  required,  we  would  recommend  the  moft  com- 
ftion  fubfiances.  We  fhall  therefore  give  the  following 
procefs : 

Take  chopped  flraw,  or  fawdufl,  and  introduce  it  into  a 
matrafs;  pour  over  it  fulphuric  acid,  applying  at  the  fame 
time  heat,  and  there  will  be  dlfengaged  fulphurous  acid  gas 
(vapour  of  fulphur),  which  may  be  combined  with  water  in 
the  following  apparatus,  and  by  the  following  method  : 

Place  long  necked  matraffes  on  a  furnace,  and  make  themr 
communicate  with  a  tubulated  flafk  into  which  a  little  water 
has  been  put  to  abforb  the  fmall  portion  of  fulphuric  acid 
(oil  of  vitriol)  that  may  pafs  without  being  decompofed 
through  this  firft  refervoir.  Care  mufl  be  taken  to  apply 
a  fmall  fafety-tube,  one  of  the  extremities  of  which  mufl  b<; 
immerfed  fome  lines  in  the  water,  to  guard  againll  abforp- 
tion.  A  tube  with  a  double  bending  conducts  the  acid  into 
flafks  or  other  vefTels,  where  it  mufl  at  length  combine  with 
the  water. 

We  would  pfopofe  ufing,  inflead  of  the  tubulated  fiafk, 
al  cylinder  of  lead^  or  of  fir,  or  any  white  wood,  hooped  with 
'  >'  varnifhed 
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5¥arniflied  iron  (to  prevent  rufting)  of  a  pretty  corifiderable 
height,  terminating  at  top  with  a  Wolf's  bottle,  the  bottoiai 
of  which  muft  be  taken  ont,  and  which  is  to  be  placed  in  .a 
-coHar  formed  in  the  leaden  cylinder ;  care  being  taken  to 
cement  it  with  a  luting  of  wax  to  render  it  impermeable  to 
fluids.  This  capital  of  glafs  will  enable  the  operator  to  fee 
the  quantity  of  air  bubbles  difcngaged  from  the  furface  of  the 
water,  and  thus  to  appreciate  the  progrefs  of  the  faturation, 
while  the  weioht  ot  this  narrow  and  high  column  of  water 
preffing  on  the  bubbles  dt'fulpiiurous  acid  gas,  in  proportion 
as  it  is  difengaged  from  the  extremity  of  the  tube  at  the  bot- 
tom of  the  cylinder, 'will  facilitate  its  combination  with  tlic 
water,  arid  accelerate  its  folution  in  that  fluid.  That  nothing 
may  be  loft,  two  or  three  ^fthefe  cylinders  can  be  united  in 
the  fame  way  as  is  done  with  a  feries  of  WolPs  bottles.  A 
-cock  adapted  to  the  bottom  of  each  cylinder  will  facilitate 
the  difcharge  into  the  iramerfing  tubs. 

The  apparatus  which  we  would  employ  for  the  immerfioii 
of  woollen  and  filk  (lufis  in  leys  of  fulphurous  acid  are  per- 
fectly iimilar  to  that  which  we  'fliall  defcribe  hereafter  for 
immerlion  in  oxygenated  muriatic  acid,  and  which  we  have 
eonftruSled  according  to  the  principles  of  Rupp*.  It  was 
•by  reafoning  upon  his  apparatus  with  C.  Widmer,  of  Jouy, 
that  we  conceived  the  defign  of  the  prefcnt  one,  which  is 
•now  making  at  the  manufa<^tory  of  Eflone.  Let  us  fuppofe 
an  oblong  box,  divided  in 'the  middle  by  a  partition,  and  oh 
each  fide  of  it  a  large  r^tl,  on  one  of  which  the  Huff  is  rolled 
lip:  in  each  angle  are  placed  rollers,  over  which  the  fluff  is 
conveyed  before  it  pa&s  the  partition,  and  traverfcs  a  like 
number  of  rollers,  which  conduct  it  to  the  other  reel.  The 
objeA  of  this  difpofition  is  to  caufe  the  (luffs  to  pafs  through 
the  bleaching  ley,  and  to  cxpofe  to  its  a6lion  the  greateft 
furface  poffible. 

To  turn  thefe  reels,  an  axis  or  column  of  glafs  pafling 
through  a  collar  of  leather  is  employed.  One  of  the  extre:- 
mitles  of  this  axis,  which  is  fquare,  is  inferted  into  the  axis 
of  the  reel,  while  the  other  is  adapted  to  a  handle,  which 
gives  it  a  rotary  motion.  By  this  difpofition  there  is  no  need 
tfor  employing  any  metallic  iubllance  internally.  To  prevent 
the  difperfion  of  the  gas,  the  covering  of  this  apparatus  is  fur- 
nidied  with  a  border  which  fits  exactly  into  the  box,  and  of 
which  an  inch,  at  lead,  ought  to  be  immerfed  into  the  de« 
terfive  liquor, 

'*   For  an  account  of  Mr.  Rupp's  procefs  and  apparatus  here  alluded  to, 
fee  Mancheftcr  Tranfadtbns,  vol.  v.;  or  Pliilolbiiiiical  Magazine,  vol,  ii. 
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m     For  bleaching  woollen  fluffs    we   propofe   the  following 

method  : —-The  fluffs  are  firft   to  be  fcourcd  by  a  flightlyj 

alkaline  ley  in  the  proportion  of  a  pound  of  potafh  to  501 

pounds  of  wool;  the  ley  inufl  be  heated  to  the  temperature] 

of  30  degrees:  the  old  procefs,  by  means  of  Hale  urine,  al-| 

ready  mentioned,  may  he  alfo  employed.    Urine  is  preferred,J 

becaufe  it  holds  in  folution  onlv  a  fmall  quantity  of  fait  in-*! 

capable  of  hurting;  the  wool.     When  the  greafe  is  difTblvedJ 

and  the  wool   has  been  perfecllv.ririfed,  it  is  to  bewaflied  iuj 

warm  foapy  water:  this  part  of  the  fcoiiring  procefs  is  per-j 

formed  foineiimes  in  the  fulling-mill,  fometimes  with  beat-l 

ers,  and  fometimes  by  treading  in  the  tub.    In  all  thcfe  cafed 

the  ftufTs  mufi  be  freed  from  greafe  by  repeated  wafliings  be^i 

fore  they  are  fulphured.     If  a  very  bright  w^iileiiiefs  l)e  re-j 

quired,  it  will  be  proper  to  expofe  them   to  heat  a  fecond,] 

and  even  a  third  time,  always  in  water  a  little  foapy,  madej 

with  two  ounces  of  that  fubflance  for  each  pound  of  wool,] 

It  will  be  better  to  repeat  this  operation,  turning  the  ftufi' fori 

half  an  hour  at  each  immerdon  wjth  a  flick,  than  to  run  tliej 

rifle,  bv  too  flrong  a  ley,  of  injuring  the  quality  of  the  wool.j 

After  the   fluff  has  been  carefullv  rinfed  it  is  carried  to  the] 

tubs  to  be  immerfed   in  liquid  fulplvurous  acid,  or  fulphurj 

water,   as  the  workmen  term  it:    the  piece-  are, rolled  upouj 

the  reels,  and  are  drawn  through  thie  fulphurous  acid  by  turn-l 

ing  them  untii  it  is  obferved  that  the, xyhitenefs  is  fufliciently] 

bright.  Thev  are  then  taken  out,  a.nd  left  to  drain  on  a  bench! 

covered  with  cloth,  left  they  fliould  be,  fiaintd  in  confequencej 

of  the  decompofition  of  the  wood  by  the  fulphurous  acid :  they  j 

are  next  waOied  in  river  water,  and  Spanifli  white  is  employed  j 

if  it  fhould  be  judged  neceffary.     This  operation  is  perfbrmedj 

by  pafling  the  pieces  thrf)ugh  a  tub  of  clear  water  in  which] 

about  eight  pounds  of  wSpanifli  white  have  been  diluted.     Tq| 

obtain  a  fine  whitenefs,  the  fluffs,  m  general,  are  twice  ful-J 

phured.     According  to  our  procefs,  que  immcrlion  and  reel-' 

iuir  for  two  or  three  hours  is  fufhcient.     Azurinii;  or  blueing 

is  performed  by  throwing   into  the  Spanifh-white  liquor  a 

foluiion  of  one  part  of  Pruflian  blue  to  four  hundred  parts  of 

water,  fhaking  the  cloth  in  the  liquid  and  reeling  it  ra})idly. 

,  The  operation  is  terminated  by  a  (light  wailiing  with  foap, 
to  give  fofmefs  and  pliability  to  the  tlufis.  The  final  opera- 
tions of  drving,   firetching,   prefluig,  &c.   are  foreign  to  the 

-proceffes  which  are  the  obje6l  of  this  effay. 

Before  venturing  thus  to  recommend  the  ufe  of  the  litjuij] 
fulphurous  acid,  we  made  a  great  many  experiments  on  fpun 

Vool  and  woollen  fluffs^  and  always  with  the  mofl  complete 
fuccefs. 

OS 
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Silk  is  a  diaphanous  matter  fpun  by  a  caterpillar,  and 
formed  of  -a  fubftance  contained  in  its  body,  which  becomes 
hard  in  the  air;  This  infect  inhabits  warm  climates,  being: 
indigenous  in  Afia  :  it  was  naturalized  in  Europe  about^thp 
time  of  the  downfal  of  the  Roman  empire.  ",  5 ' 

The  filaments  prepared  by  the  filkworm  are  rolled  up  iii-g. 
cod  or  ball.  In  the  ftate  in  which  we  find  it,  it  is  covered 
with  a  yellow  varnifh,  which  defi;roys  its  brilliancy  and  ren- 
ders it  roush.  Silk  by  chemical  analyfis  gives  carbonate  of 
ammonia  and  oil ;  water  at  a  boiling  heat  produces  no  effec^^ 
upon  it;  alcohol  makes  it  experience  no  change,  but  coQr 
ce.ntrated  alkaline  leys  attack  and  dififolve  it. 

To  give  fplendour  to  filk,  it  rauft  be  freed  from  its  varniflf. 
This  covering  is  foluble  in  alkaline  leys.  Silk  is  fcoured  by 
means  of  foap,  which  ought  always  to  be  chofcn  of  a  good 
quality  for  fear  of  ftaining  it,  and  fometimes  with  dilute,^ 
muriatic  acid.  Silk  by  being  fcoured  with  foap  lofcs^^ 
fourth  of  its  weight.  The  matter  difengao:ed  from  it  is;ex^ 
ceedingly  foetid  :  if  a  (kain  of  filk  be  not  wafhed  in  abundaufip 
of  water  after  being  fcoured,  it  will  become  hot  in  a  few 
days,  putrid  fermentation  will  take  place,  and  fmall  white 
worms  will  be  produced,  which  will  devour  the  glutinous 
and  faponaceous  matter  that  remains  in  the  filk.  iTie  UquQr 
in  which  it  is  boiled  putrefies,  and  becomes  ufelefs.  Macquer 
has  very  properly  obferved,  that  if  the  yellow  varnifli  can  be 
precipitated  to  the  bottom  of  the  foapy  liquor  before  putrefac- 
tion takes  place,  the  foap  may  be  recovered,  aixl  the  dyer 
will  thus  make  a  confiderable  faving. 

Even  when  the  befi;  foap  is  ufed,  it  is  generally  fufpe<9;ea 
that  it  injures  the  whitcnefs  of  the  filk.  The  fplendour  of 
the  Chinefe  filks  is  brighter  than  that  of  the  European,  and 
the  Chinefe  employ  no  foap  in  their  operations.  We  re- 
member that  the  Academy  of  Sciences  propofed  a  pri^e  for 
a  method  of  fcouring  without  foap,  which  was  gained  by 
Kigaud,  who  performed  it  by  a  flight  alkaline  folqtion, 
Colonib  even  difiblved  the  varnifiii  of  filk  in  water,  notwitb- 
►iianding  the  .opinion  entertained  of  its  infokibility  in  that 
liquid.  He  cxpofed  the  raw  filk  for  nine  hours  to  ebullition, 
and  freed  it  from  the  varnifli  v.ith  the  lofs  of  a  fourth  of  its 
weight. 

Notwithfianding  the  whilcncfs  which  filk  acquires  by 
thcfe  diflercnt  operations,  it  mull:  be  carried  to  a  higher  dej-t 
gree  of  fplendour  by  cxpofing  it  to  the  a6fion  of  fiilphurous 

O  4  acid 
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acid  gas  m  a  clofe  chamber,  or  by  immerfing  it  in  that  acid 
in  a  liquid  flajte. 

Of  the  Bleaching  of  Silk. 

To  obtain  the  complete  bleaching  of  filk  it  is  fubie£led  to 
Ceveral  operations.  The  firft  tends  to  deprive  it  of  the  gum 
and  colouring  matter  which  externally  cover  i^s  filaments  j 
the  fecond,  to  give  it  a  jufl  degree  of  whitenefs  :  fometimes 
the  fcouririff  is  feveral  times  repeated  ;  it  is  then  baked, 
fclued,  and  iulphured. 

It  is  freed  from  the  gum  by  a  ley  of  foap  and  foft  >valer,  in 
the  proportion  of  from  tvienty-five  to  thirty  p»jpnds  of  the 
fineft  kind  of  foap  for  a  hundred  pounds  of  filk.  The  boiler 
is  then  expofed  to  the  action  of  the  fire,  and  the  heat  is  fo 
far  kept  down  by  a  little  cold  ley,  as  to  maintain,  as  uni- 
formly as  poflible,  the  temperature  of  about  90  degrees  of 
Fahrenheit.  The  (ilk  is  turned,  to  expofe  all  the  parts  of  thp 
ikain§  to  the  a6lion  of  the  bath.  The  fkains  are  then  twiftcd 
on  the  wringer  to  free  them  from  the  ley.  They  are  put  into 
bags  of  coarie  cloth  in  packets  of  about  twenty-five  pounds. 

The  baking,  as  the  workmen  term  it,  though  a  boiling,  i? 
performed  by  throwing  all  thefe  bags  into  a  kettle  of  frelli  ley 
compofed  as  the  preceding,  making  it  boil  for  two  or  thre^ 
hours,  and  ftirring  it  oiten  with  a  batton  left  the  filk  fhould 
adhere  to  the  bottom  :  it  is  then  taken  from  the  bags,  after 
which  it  is  opened  and  fpread  out.  When  the  (kains  have 
been  fuffered  to  drain  they  are  again  wrung,  and  then  rinfed 
in  a  ftream  of  water.  When  they  have  been  well  waflied 
and  beat  in  the  running  water,  they  are  examined,  to  fee 
whether  there  be  any  fpots  not  diflblved  which  may  render 
it  neceflary  to  repeat  the  operation. 

To  give  it  whitenefs,  a  foapy  ley  is  prepared  of  four  ounces 
of  foap  for  each  pound  of  filk,  diluted  with  water  till  it  form 
a  good  lather  when  well  fiirred  and  beaten.  The  fame  heat  is 
mauitained  as  in  the  preceding  operations,  and  never  that  of 
boiling  water;  the  filk  is  preficd  for  half  an  hour  at  leaft,  and 
after  being  turned  for  anuher  half  hour  it  is  removed;  and, 
not  unfrequently,  it  is  baked  before  it  is  fubjedtcd  to  the  ope- 
ration of  iulphuring.  - 

This  white  baking  is  performed  in  a  ley  fimilar  to  that 
above  de'cribed,  and  in  bags  like  thofe  employed  for  boiling 
the  f)lk  in  its  raw  fiate.  This  baking  finiihes  the  bleaching 
with  foap.  The  filk  being  taken  from  the  bags  is  wrung,  and 
rinfed  in  running  water.  U  an  azured  white  be  required, 
it  if  made  to  pais  through  blue;  after  being  azured,  au4 

vvheii 
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when  the  filk  is  dry,  it  is  then  fulphurcd^,  and  the  bleachin<r 
is  complete. 

Ali  thefe  proceiTes  are  exceedingly  dcRru^live  :  thofe  which 
I  am  about  to  pmpofe  will  make  a  total  change  in  the  me- 
thod of  bleaching  filk.  1  have  already  mentioned  the  prize 
granted  by  the  Academy  to  Rigaiid  for  fcouring  by  means 
of  a  (lightly  alkaline  ley,  and  the  i'uccefs  obtained  by  the 
abbe  Colomb  in  having  fucceeded  to  dlifolve  the  varnifh  of 
i\\k  by  the  a6lion  of  boiling  water  at  a  very  high  ten)pera* 
ture  :  thefe  inconteftable  fa6ts  furniOi  more  than  the  necef- 
fary  proofs  of  the  goodnefs  of  our  method. 

Take  a  folution  of  cauftic  foda,  fo  weak  as  to  jmark  only  a 
fourth  of  a  degree  at  mod  of  the  areometer  for  falts,  and  fill 
with  it  the  boiier  of  the  apraratus  for  bleaching  with  fleam. 
Charge  the  frames  with  fkains  of  raw  iiik,  and  {)lace  them  in 
the  apparatus  until  it  is  full  ;  then  clofe  the  door,  and  make 
the  folution  boil.  Having  continued  the  ebullition  for  twelve 
hours,  flackcn  the  fire,  and  open  the  door  of  the  apparatus. 
The  heat  of  the  fteam,  which  is  always  above  250  deg;rees, 
will  have  been  fufficient  to  free  the  filk  from  the  gimi  and  to 
fcour  it.  VVafh  the  fkains  in  warm  water,  and,  having 
wrung  them,  place  them  again  on  the  frames  in  the  appa- 
ratus, to  undergo  a  (econd  boiling.  Then  waih  them  feveral 
times  in  water,  and  immerfe  them  in  water  fomewhat  foapy 
to  give  them  a  little  foftnefs. 

The  laft  degree  of  bleaching  is  effecled  by  making  the 
fkains  to  pafs  through  fulphurons  acid,  making  ufe  ot  the 
procefs  ;jind  apparatus  before  recommendfd  for  blcaehiog 
wool,  and  which  fupplies  here  the  place  of  iulphuring.  The 
incalculable  advantage  of  this  procels  in  comparifun  of  ftny 
other,  confirts  chiefly  in  the  polhbiiity  of  following  its  opera- 
tions progreflively,  and  withont  running  the  riik  of  injiarinig 
the  quahty  of  the  filk  by  loo  violent  leys. 

Of  the  Bleaching  of  Vegetable  Matters^ 

Xhe  chara<Slers  and  properties  of  vegetable  fubftances  &rj 
widely  <lifferent  from  ihoie  we  have  defcribed.  As  organic 
matters,  they  contain  oxygen,  hydrogen,  and  carbon ;  but 
<iZote,  which  a6is  fo  important  a  part  in  the  animal  king- 
dom, is  rarely  foujid  in  thenij  and  amch  lefa  phofphorus  and 
fulphur. 

The  fubftances  found  in  the  interior  of  plants  are,  like  thofe 
obferved  in  the  interior  of  organized  bodies,  the  refult  of  ve- 
getable fecretion.  The  noun(hnient  of  vegetables  is  derived 
ITQra  the  bQfom  of  the  earth,  and  tlxis  combination  of  prin- 
ciples 
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ciples,  abforbed  by  the  roots,  with  the  juices  aflimilated  iti 
their  vafcular  vclTels,  produces  new  compounds.  *'^ 

(  The  dellrijc^ion  of  plants  exhibits  phaenomena  which  hav? 
very  little  refemblance  to  thofe  exhibited  by  the  diflblution 
of  aninisl  bodies;  but  the  lad  refult  is  always  the  natural 
deftru<Slion  of  the  combination  of  their  conftitueiit  principles^ 
the  union  of  hydrogen  and  oxygen  forms  water,  and  the  com- 
bination of  oxvjren  and  carbon  forms  carbonic  acid.  It  is 
on  thcfe  principles  and  modifications,  applied  to  the  treat- 
ment of  vegetable  matters,  that  the  art  of  dellroying  colour 
is  founded;  it  is  a  decompofition  begun  and  checked  in 
proper  time,  or  the  dcflrudlion  of  fome  principles  in  order  to 
prclerve  others. 

To  bleach  vegetable  fubflances  requires  the  concurrence  of 
fevcral  menftrua  or  deterfi\  e  fubftances ;  fuch  as  foda,  oxy- 
genated mm-iates,  calcareous  fulphuret,  and  foap.  There 
are  feveral  procelles  for  depriving  hemp,  flax,  and  cotton,  of 
their  colour,  which  may  be  clalVed  in  the  following  order: 

ift.  Bleaching  in  the  open  air^  with  the  alliftance  of  alkali 
and  foap. 

2d,  Bleaching  by  water  alone. 

3d,  Bleaching  by  the  oxygenated  muriatic  acid,  fubftitutcd 
for  the  action  of  the  atmoTpheric  air ;  and  this  method  is 
divided  into  four  diftin6l  procelTes :  the  iirft  confifts  in  em- 
ploying the  oxygenated  muriatic  acid  alone;  in  the  fecond, 
potafli  is  mixed  with  this  acid  to  condenfe  the  gafeoHS  vapour 
and  deftroy  its  fuftocating  odour ;  for  the  third,  oxygenated 
muriates  diflblved  in  water  are  employed  ;  and  in  the  fourth, 
fulphuret  of  lime  is  united  with  this  acid. 

4th,  Bleaching  by  the  fteam  of  alkalino-canftic  water,< 
where  the  air  and  folutions  of  oxygenated  muriates  coincide? 
alternately  with  the  a6lion  of  the  fleam. 

Of  Hemp  and  Flaw 

If  hemp  and  flax  be  examined  immediately  after  they  are 
pulled,  we  obferve  an  union  of  fibres  cemented  together,  which 
form  filaments ;  thefe  fibres  are  moiflened  by  the  fap,  and 
the  ilalks,  formed  of  bundles  of  filaments,  are  enveloped  in  a 
femi- ligneous  fubllance,  and  covered  with  a  very  thin  bark. 
Tlie  fap  of  textile  plants  differs  from  thofe  of  ligneous  plants; 
it  approaches  near  to  extractive  matter;  it  is  neither  fapona- 
ccousi  Tior  rcfiiious,  nor  aqueous,  but  it  poflefles  fomething 
of  all  thefe  properties:  it  is  foluble  in  water  like  the  fap  of 
wood,  it  precipitates  itfelf  in  flakes  by  the  aolion  of  oxygen-r 
ated  muriatic  acid^  but  thefe  two  kinds  of  fap  are  dilVmguillied 

by 
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by  one  very  ftrlking  chara(Sler:  that  of  trees  almofl:  alwavs 
contains  tanning  principle,  or  gallic  acid;  that  of  textile 
plants  never  polTeires  any.  The  fap,  therefore,  is  nothin<r 
elfe  than  real  vegetable  chyle;  a  nutritive  juice,  compofed  of 
water,  mucilage,  and  fugar,  with  fome  portions  of  carbon, 
pholphorus,  and  hme. 

,,Thefe  preliminary  obfervations  are  indifpenfably  neceflary 
for  comprehending  the  theory  of  the  operations  to  which 
hemp  and  flax  are  fubje(:^ed.  Deprive  thefe  plants  of  their 
fap  as  foon  as  they  are  pulled,  decompofe  the  extra6to-muci- 
laginous  matter,  which  occafions  the  aggregation  of  their 
filaments,  and  you  will  have  performed  the  iirlt  operation, 
which  is  called  luaterwg.  The  hemp  or  flax,  tied  up  in 
.bundles,  is  immerfed  in  Itagnant  or  fpring  water,  in  which 
the  bundles  are  prefl'ed  down  by  nieai.s  of  iiones.  Well 
water  and  brackifli  water  mult  be  carefully  avoiiied,  as  well 
as  that  which  flows  over  gypfeous  foil.  Such  water  accele- 
rates putrtfaclion,  and  hurts  the  quality  of  the  hemp  and 
flax.  This  is  perfectly  agreeable  to  the  principles  of  che- 
miftry;  it  is  thus  that  a  little, fait  accelerates  animal  putre- 
faction, while  a  great  deal  tends  to  prevent  it.  The  portion 
of  faline  fubftances  taken  up  by  the  water  haftens  corruption 
by  extending  the  putrid  fermentation,  which  puo,ht  to  ope- 
rate only  on  the  juices,  even  to  the  filaments,  which  it 
blackens  and  fpoils. 

The  fibres  of  flax  are  feparated  by  letting;  them  remain 
in  ftagnant  water  until  the  mucilagin{),us  membranes  which 
conneft  ihem  are  deilioyed  by  putrefae^lion.  During  its  im- 
merfion  their  fap  is  decompofed  and  diflolved,  the  bark  fe- 
parates  from  the  ligneous  body,  and  the  fibres  are  infulatcd. 
Some  days  are  fuf^cient  for  the  procefs  of  watering. 

To  afcertain  the  period  of  watering,  which  always  varies 
according  to  the  kind  of  j^ilants,  the  degree  of  their  maturity, 
and  the  nature  of  the  lap,  a  handful  of  ihe  flax  is  taken  from 
the  pond,  and  broken  and  rubbed  between  the  fingers:  if 
the  flalks  are  fiill  green,  but  britile,  and  break  with  the  lead 
effort,  the  bundles  mull  be  taken  out :  a  longer  immerfiou 
might  extend  the  decompolition  even  to  the  liorous  texture. 
The  putrefcence  decompofcs  the  water;  there  is  formed  car- 
bonated hydrogen  peftilentially  foetid  ;  the  iiflies  die,  and  the 
air  becopies  intecled.  In  countries  vyhere  a  great  deal  of 
hemp  and  flax  are  cultivated,  there  are  laws  which  forbid 
thefe  fubllances  frunj  being  watered  in  rivers  and  other 
llreams. 

f     The  hemp  and  flax,  when  taken  from  the  water,  are  fpread 
put  on  the  grals  to  dry.     During  the  fermentation  and  de- 
con  ipofitiou 
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compofition  which  thence  refiilt,  there  is  a  fpeeJy  combina- 
tion of  oxj-gtMi  and  carbon.  Expofure  on  the  grafs  facilitates 
the  efcape  of  the  carbonic  acid  into  the  atmofpheie.  The 
plants  become  of  a  whitilb  gray  colour,  w*hich  is  called  a 
flaxen  gray. 

It  is  known  that  a  ley  very  (lightly  alkaline  may  be  fub- 
iiituted  with  advantage  for  this  long  and  noxious  operation  : 
it  is  therefore  certain  that  a  chamber  of  from  i :  to  30  feet 
in  kngth,  into  which  the  fteam  of  alkalino-cauRic  water  ot 
the  ilrength  oi  cne -fourth  of  a  degree  only  is  introduced,  will 
be  'fufficient  to  produce  the  fame  effei^:  as  watering,  on  an 
immenfe  quantity  of  hemp  and  flax  fufpended  on  bafket- 
work,  in  lels  time  and  with  lefs  expenfe  than  are  required 
for  the  different  manipulations  of  watering.  The  lofTes  f)c- 
cafione<:l  by  the  negligence  of  workmen,  w'ho,  by  fuffering 
the  hemp  and  flax  to  macerate  too  long,  give  time  to  the 
decompofition  to  reach  the  filaments,  which  renders  them 
brittle  and  occafions  a  coniiderable  wafte,  will  alfo  be 
avoided.  In  our  procefs  the  artifl  can  follow  every  moment 
the  progrefs  of  his  operation,  and  flop  it  at  the  favourable 
period. 

Hemp  and  flax,  after  being  watered,  muft  be  dried  in  a 
kiln  or  ilove.  A  fibrous  fkeleton  which  exhibits  a  number 
of  fmall  tubes,  the  interior  of  which  is  compofed  of  a  fibrous 
tiffue,  and  the  exterior  of  a  ligneous,  will  then  be  obtained  ; 
one  of  thefc  mud  be  preferved,  and  the  other  rejefted.  This 
•is  the  objeA  of  the  fubfequent  operations  of  beating,  hec- 
kling, Sec. 

The  ligneous  tilTue,  or  this  bark,  as  the  workmen  call  it, 
is  thrown  away  as  ufelefs,  and  a  certain  portion  of  the  fibres 
of  the  hemp  and  flax,  which  ftill  adheres  to  it,  is  thus  loft, 
notwithftanding  the  care  of  the  workmen  during  thefe  dif- 
ferent manipulations. 

In  the  neighbourhood  of  mills,  where  the  operations  of 
beating,  heckling,  8cc.  are  performed,  I  have  feen  heaps  of 
that  fubftance  thrown  away:  it  cannot  be  converted  into 
manure,  on  account  of  the  long  time  required  for  its  decom- 
pofition ;  and  I  have  often  lamented  the  lofs  of  a  matter  fo 
valuable,  and  which  might  fo  eafily  be  employed  for  fome 
ufeful  purpofe.  By  macerating  it  in  water,  and  fubje6ling 
it  to  the  other  operations  of  a  paper  manufactorv,  it  may  be 
converted  into  pulp  proper  for  the  fabrication  of  every  kind 
of  paper*:  it  might  even  be  previoufly  bleached,  or  bleached 
in  the  itate  of  pulp,  by  the  difl'erent  procelfes  which  are  the 

'    In  Britain  this  fubftance  is  often  fo  made  ufc  of. — Edit.  .   . .  ^ 
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object  of  this  effay.  The  price  of  rags  is  already  high  enough, 
befides  their  fcarcity  ;  and  Belgium,  the  ci-devant  Britanny, 
Auvergne,  AHace-,  &c.  are  every  year  covered  with  heaps  of 
this  fubftance,  which  the  paper-makers  might  procure  at  a 
very  low  price,  and  which  would  afford  a  rich  mine  to  be 
worked  by  the  rndufirious  artift. 

Hempen  and  linen  cloth,  when  they  come  from  the  hands 
of  the  weaver,,  are  charged  with  flour  pafte  called  dreffing^ 
employed  by  the  manufatiurers  to  aid  the  teniion  of  the 
threads  during,  tiie  weaving :  fome  manufailnrers  immerfe 
their  cloth  in  tubs,  or  expofe  them  in  running  water,  or  boil 
them,  to  free  them  from  this  fubftance.  Thefe  are  bad  me- 
thods, which  betray  abfolute  ignorance  of  the  proper  princi- 
ples. The  beft  is  to  immerfe  the  cloth  from  forty-eight  to 
fifty  hours  in  a  tub  filled  with  foft  water,  at  the  temperature 
of  from  60^  to  75°  :  the  kind  of  fermentation  which  enfues  is. 
fufficient  to  decompofe  the  palte,  and  is  never  ftrong  enough 
to  attack  the  filaments  of  the  thread  •  the  cloth  is  then  to  be 
rinfed  in  running  water,  by  the  help  of  a  fluted  cylinder, 
which  entirely  frees  it  from  that  amylaceous  fubftance. 

This  operation  gives  to  cloth  a  firft  degree  of  bleaching, 
which  arifes  merely  from  the  deftru6lion  of  a  part  of  the 
colouring  matter  during  the  fermentation,  which  opens  the 
threads  of  the  cloth,  ftackens  and  foftens  their  tiifue,  and 
fwells  their  fibres:  it  may  be  feen  that  it  has  reached  its 
proper  tenn  by  obfcrving  all  thefe  phsenomena,  and  when 
the  colour  of  the  cloth  is  uniform  throughout. 

After  the  cloth  has  been  completely  rinfed  in  running  water 
with  the  cyimder,  it  remains  of  a  grayifh  white  colour:  the 
tint  which  oppofos  its  perfc<^t  whitenefs  arifes  from  extra^lo- 
refinous  matter  which  remains  combined  with  the  filaments, 
and  from  which  they  mail  be  freed.  This  is  the  operation 
properly  called  bleaching,  whatever  may  be  the  operation 
employed  for  accompliihing  it.  Thefe  different  procefles  will 
be  delcribed  in  the  courfe  of  this  work. 

Of  the  colouring  Matter  of  Hemp  and  Flax, 

Before  we  proceed  to  a  deifcription  of  the  dif!t:rent  procefTes 
for  bleaching,  it  is  of  importance  that  we  (liould  fay  a  few 
words  refpe6ting  the  colouring  matter  of  flax.     This  lubjc<5l 
has  been  fully  treated  of  by  the  celebrated  Kirwan,  from, 
whofc  experiments  it  is  abundantly  proved  that  the  colouring 
matter  extra6ied  by  the  action  of  alkalies  is  a  peculiar  refin,- 
which  differs  from  pure  refin  by  being  infolubk-  in  cftential 
oils,  and  in    having  fbmc  refemblance  to   lacks.     Having, 
procured  loine  of  ttiis  fulftftance^  by  fcparating  it  from  what> 
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the  workmen  call  dead  ley,  by  faturating  the  alkali  with 
acids,  and  in  that  manner  obtaining  it  in  the  form  of  a 
greenlfh  precipitate,  which  he  carefully  wafhed,  he  made 
the  following  experiments  to  determine  the  adlion  of  alkalies 
upon  it : 

Eiiiht  grains  of  it  were  diverted  in  a  folution  of  cryftallized 
foda  faiurated  at  the  temperature  of  C>o^  of  Fahrenheit :  the 
folution  inftantly  aflumed  a  dark  brown  colour.  Two  mea- 
fures  of  this  folution,  weighing  each  275  grains,  were  not 
entirely  difTolved  by  this  fubfiance;  but  two  meafures  of  3 
folution  of  potafli  diflblved  the  whole  of  it. 

.  One  mealure  of  cauftic  foda,  the  fpeciflc  gravity  of  which 
was  1*053,  diflblved  almoil  the  whole  of  it,  leaving  only  a 
white  refiduum. 

•  One  nieafure  of  cauflic  potafli,  the  fpecific  gravity  of  which 
was  1*030,  diflblved  the  whole  of  it. 

One  meafure  of  an  alkaline  fulphuret,  the  fpecific  gravity 
of  which  was  I'l'^o,  diflblved  the  whole  matter. 

One  mealure  of  ammonia  dilTolved  alfo  a  portion  of  this 
fubflance. 

Though  thefe  exneriments  were  fufficient  to  fatisfy  Kir- 
wan's  doubts,  he  thought  it  neceffary  to  repeat  them  with 
the  faline  fubflances  ufually  employed  in  bleaching  as  well 
as  with  foap. 

He  difTolved,  therefore,  an  ounce  of  common  foda,  and  as 
much  Dantzic  potafh,  each  in  fix  ounces  of  diflilled  water: 
eight  grains  of  the  green  matter  were  put  into  a  meafure  of 
an  ounce  of  each  folution,  and  then  digefled  for  three  hours 
and  a  half  in  a  heat  equal  to  180'  of  Fahr.  The  diflblving 
power  of  the  Dantzic  potafli  was  fuperior  to  that  of  the  foda  j 
for,  an  ounce  of  the  folution  of  foda  was  flill  required,  and 
half  an  ounce  only  of  tlie  folution  of  potafh,  to  ditfolve  the 
whole  of  the  fubflance. 

An  ounce  of  white  foap  was  diffoived  in  18  ounces  of  di- 
flilled water.  The  folution  was  turbid,  and  it  could  not  be 
rendered  tranfparent  but  by  heating  it  almofl  to  the  pomt  of 
ebullition,  and  then  the  operation  was  difficult;  for  when 
the  liquor,  by  chance,  began  to  boil,  it  was  thrown  to  the 
diflance  of  more  than  three  feet  from  the  matrafs.  Three 
ounces  of  this  folution  were  required  to  difTolve  eight  grains 
of  the  colouring  matter. 

In  order  to  compare  the  rcfpecStive  flrength  of  thefe  folu- 
tions,  it  mufl  be  obferved,  that  an  ounce  of  the  foda  of  the 
(liops  contains  only  114  grains  of  pure  foda:  fuppofe  the 
folution  to  have  been  made  in  fix  ounces  of  water,  each 
ounce  of  water  will  contain  19  grains  of  pure  alkali,  while- 
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an  ounce  of  the  like  Iblution  of  Dantzic  potafh  will  contain 
50  grains. 

The  deterfive  force  of  hme  was  tried  without  fucccfs  ;  three 
ounces  of  water,  fatiirated  with  lime,  produced  fcarcely  any 
elfe<9:  on  the  colourino-  matter :  thcfe  three  ounces  contain 
at  mofl  three  grains  of  pure  lime. 

Drfcription  of  Apparatus. 

Fig.  I.  (Plate  II.)  the  new  apparatus  propofed  by  the 
author  for  preparing  liquid  fulphurous  acid^  and  which  may 
ferve  alfo  for  diitilling  oxygenated  muriatic  acid.  A,  a  fec- 
tion  of  the  furnace,  which  is  a  fand  bath,  and  contains  three 
flafKs  (as  may  be  {^an  in  the  horizontal  feclion  fig.  2).  Each 
iialk  is  furniflied  with  a  bent  tube  <7,  for  pouring  in  the  ful- 
phuric  acid ;  and  from  it  the  liberated  gas  paflbs  by  the  tube  /' 
into  the  receiver  B,  which  is  jnade  of  lead.  This  receiver 
has  five  necks  (vide  fig.  2.) :  three  of  them  receive  the  tubes 
connecSled  with  the  three  flafks,  one  receives  a  fafety-tube  c^ 
intended  to  prevent  abforption,  and  the  5th  the  bent  tube  dy 
which  connects  it  with  the  feries  of  tall  Wolfs  C,D,  Sec. 

Fig.  3.  liiows  the  way  in  which  it  is  propofed  to  alter  Mr. 
Hupp's  apparatus.  The  ftuff  is  made  to  pafs  over  rollers  in  the 
corners,  &c.  of  the  box  in  going  from  one   reel  to  another, 
and  the  axes  come  throuo;h  leather  collars  in  the  fide  infteadof 
the  top  of  the  box.  The  engraving  reprcfents  a  vertical  fe£fion. 

Fig.  4,  a  boiler  and  beaming  chamber.  A,  the  boiler, 
charged  with  fiale  urine,  rendered  cauftic  by  the  addition  of 
quicklime*.  Tlie  ammonia  thus  difengaged  pafies  through 
the  tube  B  into  the  chamber  C,  which  is  furnilhed  with 
reels  and  rollers  for  winding  the  fluff,  and  thus  expofing  it  to 
the  a(^^ion  of  the  vapour.  At  the  corner  a,  the  uncondenfed 
vapour  can  pals  into  the  worm-tub  D  to  be  condenled,  and 
returned  to  the  boiler  by  the  tube  be.  Or  it  may  be  received 
into  the  tub  E  by  (hutting  the  cock  at  c,  and  opening  the 
cock  n.  The  opening  into  the  chamber,  2,  e.  the  door,  is 
on  the  top,  and  fluits  air-ti^ht.  With  this  apparatus,  vapour 
or  licam  of  any  kind  may  be  employed  for  the  purpofe  of 

bleaching. 

[To  be  continued.] 

'■*  For  this  mch'^d  of  applying  ammonia  v.)  the  purpofcs  of  bleaching, 
the  world  is  indebted  to  Mr.  Crookb,  of  Edinburgh,  who,  a  coniidcrublc 
rime  ago,  took  out  a  patent  for  it  for  England.  The  Jame  fc'cntlemtia 
havlrij,  along  with  Mr.  TurnbuU,  improved  the  proccfii,  and  cxterided  the 
principle  to  the  ufe  of  fixed  ^^Ikqlies  alio,  rffiftcd  by  the  adftion  of  the  ftcam 
of  boiling  water,  patents  hfive  llnce  been  t,.ken  out  in  their  joint  names  for 
I^ngland,  Scotland,  and  IreLind.  Of  this  invtmion  we  gave  ah  account 
in  our  ninth  volume. — Eui  1. 

■  XIX.  Rc^ 


[    112    3 

4 

XIX.  Reft:archcs  rcfpeSi'nig  the  V reparation  of  the  Citric  AcU. 

By  Projejfor  Proust. 


o 


NE  of  my  friends,  Don  Antonio  Hernandez  de?  Valle, 
fecretary  to  the  conlulfhip  of  the  Havaimah,  WTf^te  to  me  in 
the  year  1795,  during  his  rcfidence  at  Cadiz,  before  he  em- 
barked, to  requelt  fome  information  rcfpediny:  ihe  beft  me- 
thod of  preferring  lemon  juice  during  long  voyages ;  a  pro- 
cefs  in  which  no  one  had  ever  yet  properly  Oicceeded.  As 
his  acquaintance  with  chemiftry  infpired  him  with  a  deiign 
to  make  expt'riments  on  this  fnhje<9',  he  defired  me  to  make 
fome  refearches,  that  he  might  compare  them  with  thofe  he 
propofed  to  undertake  in  regard  to  this  acid  as  foon  as  he 
fhould  reach  the  place  of  his  deirmation. 

What  I  am  going  to  fay  on  the  fubje^l  will  make  no  ad- 
dition to  our  knowledge  on  the  nature  of  the  acid  of  lemon- 
jnice,  fince  the  indefatis:able  Scheele  has  left  nothing  to  be 
\Tifhed  for  on  this  fubje(5l ;  I  only  intend  to  reduce  to  fixed 
data  his  formula  for  the  extra6^ion  of  this  acid,  and  to  afcer- 
tain  whether  the  fubftances  which  oppofe  its  prefervation  are 
of  fuch  a  nature  as  to  be  capable  of  being  feparated  by  means 
that  depend  lefs  on  the  art  of  our  laboratories. 

The  lemon  juice  I  employed  had  been  clarified  by  filtra- 
tion :  and  it  had  been  kept  For  a  year  in  a  cellar,  covered  with 
a  little  oil,  according  to  the  ufual  method  of  the  (hops. 

I.  Spirit  of  wine  mixed  with  this  juice  in  a  pretty  large 
Quantity,  did  not  render  it  turbid  even  after  being  kept  ^4 
hours. 

Having  evaporated  about  three  pounds  of  it,  fn  a  gentle 
heat,  to  the  coniiftence  of  fyrup,  1  obfervcd,  as  Scheele  had 
done,  that  the  citric  acid  announced  no  difpofition  to  cryf- 
tallize  even  when  carried  by  evaporation  nearly  to  the  con- 
iiftence of  extract.  The  reafon  of  this,  no  doubt,  was,  that 
this  acid,  which  is  very  cryftallizable,  requires,  however,  but 
little  water  for  its  cr^ilallization. 

Lemon  juice,  by  evaporation,  affumes  the  colour  and  dif- 
agreeable  odour  of  the  extract  of  plants;  when  rediflTolved  in 
water,  it  reproduces  a  juice  of  a  tafte  which  dill  participates 
of  that  of  extracts.  In  a  word,  evaporation,  which  gives  no 
hope  of  the  polhbility  of  fcparating  the  principles  which  alter 
it,  adds  to  it  the  inconvenience  common  to  all  extra6ls,  which 
is,  that  their  folution  in  water  never  brings  back  the  juice  ta 
that  tafte  which  it  before  had  in  the  plants. 

DubuiiTon,  in  a  fupplenient  to  his  Art  du  Difiillateur,  fays, 
that  the  evaporation  of  lemon-juice  in  a  gentle  heat  makes 

it 


'preparation  of  the  Citric  Acid.  1 13 

it  clepofit  mucilage,  and  puts  it  into  a  ftate  of  being  pre- 
ferved.  I  obferved  nothing  of  this  kind  ;  nor  was  I  furprifed 
on  that  account,  as  mucilage  and  extradtive  matter  are  not  of 
a  nature  to  be  feparated  by  fuch  means.  The  latter,  in  parti- 
cular, is  not  among  the  number  of  thofe  which,  forming  a 
pellicle,  abandon  their  folvent  in  confequence  of  the  infolu- 
bility  they  acquire  by  becoming  faturatcd  with  oxygen. 
Lemon  juice  thus  prepared  will  keep  well,  no  doubt;  but 
\vhere  ?  In  our  cellars,  and  not  in  the  hold  of  a  fliip  proceed- 
ing towards  the  equino(Slial. 

It  is  cullomary,  as  I  have  been  informed  bv  Don  Hef- 
nandez,  to  boil  the  lemon  juice  pretty  flrongly  before  it  is 
put  on  board;  but,  befides  the  burnt  fmell  it  contra61:s,  it 
ferments  Hill  in  the  bottles^  and  makes  them  burft  when  the 
iliips  approach  the  line. 

II.  The  concentration  of  lemon  juice  by  congelation,  pro- 
pofed  by  Georgi,  is  attended  with  no  better  fucccfs.  It  brine's 
It  to  the  confiftence  of  fyrup  from  being  a  more  powerful 
acid,  efpccially  if  it  be  reduced  to  one-eighth  of  its  volume. 
But  this  procefs  neither  deftroys  the  mucilage  nor  the  ex- 
tra6l;  and  befides,  its  not  being  pra(!vt:i cable  in  the  countries 
where  the  lemon  tree  grows,  becaufe  it  is  a  native  of  hot 
climatesj  it  may  be  readily  conceived  that  this  fyrup  will  not 
ftand  the  heat  experienced  in  fea  voyages  any  more  than  that 
prepared  by  means  of  fire. 

III.  Dr.  Briignatelli  announces  that  lemon  juice  diluted 
in  fpirit  of  wine  frees  itfeif  in  the  courfe  of  a  few  days  from 
part  of  its  mucilaginous  matter;  and  he  adds,  that,  after  the 
alcohol  has  been  feparated  by  difiillation/  the  acid  is  ob- 
tained as  pure  as  it  is  when  concentrated.  It  may  be  reddilv 
believed  that  by  this  procefs  the  obje6l  is  not  entirely  ac- 
compliihed ;  for  I  ihould  afl^  the  author,  what  has  become 
of  the  extraftive  part  found  by  Scheelc  in  lemon  juice? 

I  was  defirous  of  trying  whether  it  was  poflible  to  render 
It  pure  by  means  of  charcoal  powder,  fo  much  extolled,  and 
which  has  given  occafion  to  fo  much  difpute  in  Germany ; 
but  I  found  that  this  procefs  waS  attended  With  no  real  effect. 

It  follows  fi'om  this  review,  that,  except  the  formula  of 
Scheelc,  no  method  has  vet  been  found  of  feparating  th© 
mucilage  and  extradive  fubftance  of  lemons,  and  that  w© 
tnuft  adhere  to  it  until  a  fimpler  one  fhall  be  difcovered. 

IV.  Lemon  juice,  evaporated  to  the  confiftence  of  fyrup, 
and  diluted  in  feven  or  eight  times  its  volume  of  fpirit  of 
wine,    becomes   turbid,    and   depofiis   a   matter   fomewhat 
brownifli,  clammy,  and  which  dilfolves  completely  in  water. 
This  is  pure  mucilage. 

This   ipiritous  mixture,   diftilled  in  a  retort,  leaves  tttc 
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juice  at  the  fame  degree  of  confidence,  and  with  the  fairw* 
colour;  aid  though  it  has  loft  the  mucilage  it  cannot  be 
Tet  rendered  cryftallizable  by  concentration,  becaufe  its  ex-  | 
traftive  matter,  foUible  in  water,  remains  in  it.  The  juice 
employed  in  thefe  experiments  gave  about  five  or  fix  degrees 
of  Baume's  areometer.  When  dric'd  as  much  as  poliible, 
without  altering  it,  it  produced  48  grains  per  ounce  of  dry 
matter. 

V.  Four  ounces  of  white  chalk  were  expofed  to  heat,  with 
a  pound  of  water,  in  a  filver  bafon.  It  was  afterwards  fatu- 
rated  by  pouring  lemon  juice  fucceffively  into  it  as  long  as 
an  effervefcence  was  produced.  When  this  point  was  ob- 
tained, about  an  ounce  of  juice  was  added,  in  order  to  be 
certain  that  the  earth  was  completely  faturated.  For  this] 
procefs  94  ounces  were  required. 

When  the  mixture  had  cooled  it  was  decanted  from  off 
the  citrate,  which  occupied  the  bottom  of  the  bafon.  It  was 
tlien  waflied  three  or  four  times  with  cold  water  in  order  to 
Jeparate  all  the  remainder  of  extra6li\e  matter,  and  there 
were  obtained  by  thefe  means  {'iv^u  ounces  and  half  a  dram 
of  white  calcareous  citrate,  pulverized  and  light. 

The  liquid  feparated  from  the  citrate  added  to  the  water 
employed  in  the  waihing  was  evaporated  to  a  certain  point, 
by  which  means  there  were  obtained  alfo3^drams.  The 
produft  of  the  citrate  was  confequently  7  ounces  4  drams; 
and  by  adding  halt  a  dram,  which,  according  to  my  eftima- 
tion,  remained  in  the  extract  of  the  liquids  evaporated,  there 
were  obtained  altocrether  60  drams  and  a  half  of  this  citric  fait. 

VI.  As  the  citric  acid,  by  uniting  with  the  chalk,  expelled 
the  carbonic  acid,  the  queftion  now  is  to  know  the  amount 
of  the  latter,  in  order  to  afcertain  the  quantity  of  the  citric 
acid  which  replaced  it. 

Analyjis  of  this  Chalk, 

A  hundred  parts,  converted  into  lime  by  calcination, 
were  reduced  to  ^6\,  The  lofs  of  acid  and  water  was  there- 
fore 43  \  per  cent.  A  hundred  parts  of  the  fame  chalk,  dif- 
folved  by  nitric  acid,  loft  only  from  40  to  41  of  carbonic 
acid.  Confequently,  there  is  about  three  per  cent,  of  water 
in  this  earth.  The  nitric  acid  feparated  alfo  about  three  of 
argil  (lightly  ferruginous.  The  qumtal  of  chalk  may  then 
furnifh  the  following  refult : 

Argil 

Water 

Carbonic  acid 

Lime 


3 

3 

4oi 

53  r 


Total    100 


In 


\ 
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In  4  ounces  or  32  drams  of  chalk,  then,  we  have  the  fol- 
lowing quantities,  a  few  fr anions  excepted  : 
Argil  -  -  I 

Water  -  .  t 

Carbonic  acid  -  I2|- 

Lime  ^  -  I7t 

Total    ^2, 

It  is  now  evident  that  the  earthy  bafc  furnifhed  to  60I-  of 
titrate  by  32  drams  of  chalk,  was  ly^  drams  of  lime,  or  i8y 
including  the  argil. 

It  is  alfo  evident  that  the  citric  acid,  which  afliimed  the 
flace  of  the  I2|  drams  of  carbonic  acid,  amounted  to  41  i. 
drams.  If  to  thefe  58^  drams  of  pure  citrate,  2  drams  of 
water  and  argil  be  added,  we  fliall  have  for  the  whole  product 
60'-  drams. 

From  thefe  proportions  it  will  be  found  by  calculation 
that  it  muft  contaiii  about  30  J  of  lime,  mixed  with  a  little 
argil,  in  a  quintal  of  citrate;  but,  having  calcined  a  hundred 
parts  of  this  citrate,  it  left  31^-  of  lime,  a  proportion  very  near 
to  the  former;  and  if  we  dedu<Sl  from  this  lime  about  li  of 
argil,  we  fhall  have  in  the  quintal  of  citrate. 

Lime         -         -         S^l  t^^ 
Citric  acid  -         70  J 

But  the  real  quantity  of  acid  will  be  lefs  by  all  the  wafer  vvitfi 
which  it  may  be  united  in  the  citrate.  This,  however,  I  did 
not  examine. 

The  citrate  of  chalk,  a^  Scheele  has  remarked,  is  very 
little  ibluble  in  water,  and  the  folution  his  no  (Iriking  favour. 
It  is  not  rendered  turbid  by  fpirit  of  wine,  and  it  produces 
tio  change  either  on  turnfole  paper  or  oh  the  folution  of  ful- 
|)hate  of  potafh.  The  fluoric,  phofphoric,  and  boracic  acids 
make  no  imprefiion  upon  it ;  but  the  oxalate  of  potafli  and 
the  oxalic  acid  precipitate  from  it  the  lime. 

The  eltraftive  ley  contains,  befides  mucilage  and  extra6l, 
hialate  of  lime,  which  fpirit  of  wine  immediately  precipitates 
from  it,  if  it  has  been  concentrated  by  evaporation.  Extract: 
of  this  ley  has  the  colour,  fmell,  and  favour,  common  to  the 
extra(Sts  of  plants.  If  it  has  been  concentrated  only  to  the 
confidence  of  fyrup,  it  fpeedily  becomes  covered  with  mouldi- 
ncfs. 

The  colour  of  lemon  juice  is  not  clianged  by  a  few  drops  of 
Ihe  nitrate  of  iron,  bccaufc  excefs  of  the  acids  rediffolves  the 
rallate,  or  combination  of  iron  with  the  aftringent  principle  j 
mt  if  this  excefs  be  taken  away  by  potafli,  the  vinous  colour, 
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but  weak,  makes  its  appearance,  which  (hows  that  the  aftrin* 
gent  principle  is  only  in  fmall  quantity. 

The  citrate  of  lime  kept  under  water,  expofed  to  the  fun 
during  the  heat  of  fummer,  becomes  putrid,  and  the  water 
is  covered  with  a  ftony  cruft,  which  is  carbonate  of  lime. 
The  citric  acid,  like  the  other  vegetable  acids,  is  deftroyed 
by  putrefa6lion.  Its  carbonaceous  part  united  to  the  oxygen 
of  the  water,  which  is  decompofcd,  and  thus  transformed 
into  acid,  reproduces  chalk:  this  putrefaction  is  always  ac- 
companied with  an  efcape  of  bubbles,  which  are  only  car- 
bonaceous hydrogen. 

VII.  Decompojition  of  the  Citrate  of  lAme  hy  Sulphuric  Acid, 

To  expel  the  carbonic  acid  completely  from  4  ounces  of  ^ 
chalk,  it  was  necefl'ary  to  employ  20  ounces  of  diluted  ful- 
phuric  acid  (of  19  degrees  of  Baume's  areometer).  This 
acid  is  made  by  mixing  three  parts  of  water  with  one  of  com- 
mon oil  of  vitriol :  if  the  latter  is  not  well  concentrated,  the 
water  mud  be  diminiflied,  and,  by  fome  trials,  ihe  diluted 
acid  may  be  brought  to  the  required  point. 

To  feparate  the  citric  acid  united  to  a  bafe  of  four  ounces 
of  chalk,  it  is  evident  that  the  above  quantity  of  fulphuric 
acid  muft  be  fufficient.  This  quantity,  therefore,  amounts 
to  five  times  the  weight  of  the  citrate,  or  500  per  cent,  of 
this  earthy  fait. 

I  .heated  to  ebullition  fix  ounces  of  citrate  with  two  pounds 
of  water,  and  added  '^6  ounces  of  my  fulphuric  acid  of  19°: 
after  being  expofed  to  ebullition  about  feven  minutes,  takino- 
care  to  ftir  the  mixture  with  a  fpatula,  the  whole  citrate  wa:? 
found  changed  into  a  calcareous  fulphate.  The  mixture 
being  then  {trained  through  filtering  paper,  and  left  to  evapo- 
rate, depofited  fulphate  ;  and  four  fuccellive  evaporations  and 
filtrations  were  necefi['ary  to  free  it  entirely  from  its  earthy 
depofits. 

The  feparation  of  this  fulphate  may  be  abridged  by  mixing 
the  liquor,  evaporated  to  the  confifl.ence  of  bright  fyrup,  with 
a  certain  quantity  of  fpirit  of  wine;  and  this  is  even  the  pro- 
cefs  which  ought  to  be  followed  on  all  occafions  when  it  is 
required,  without  having  a  very  large  quantity  of  citric  acid, 
to  obtain  it  ag  pure  as  pofiible. 

The  confiftence  of  bright  fyrup  is  not,  however,  the  point 
at  which  the  citric  acid  can  cryftallize,  it  mull  be  carried  to 
that  of  baked  fyrup,  becaufe  this  acid  takes  up  very  li-ttle 
water  in  its  cryfials.  By  two  cr^-ftallizations  I  obtained  ^\. 
ounces,  or  28  drams,  of  pretty  large  cryllals.    The  two  drams 
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wantlng  to  complete  the  thirty,  which,  according  to  the  pro-' 
portion  before  ellablifhed,  ought  to  be  produced  by  fix  ounces 
of  citrate,  remained  in  the  mother  water.  But,  as  it  ap- 
peared to  me  that  there  could  not  be  more  than  half  a  dram 
in  this  refiduum,  it  is  evident  that  the  citric  acid  will  be,  as 
I  have  before  indicated,  from  two  to  three  below  70  percent. 

VIII.  Though  the  citrate  of  lime  be  white  and  well  walhed, 
it  always  retains  fixed  in  it  a  little  extracSlive  matter,  the  co^ 
lour  of  which  is  found  again,  after  its  decompofition,  in  the 
liquors.  It  thence  happens  that  it  is  diflBcult  to  obtain  the 
cry  dais  white  without  two  new  cryftallizations  at  leafi.  The 
citrate  of  lime,  in  this  refpe(Sl,  exhibits  the  fame  phsenomena 
as  the  other  earths  and  earthy  falts,  which  readily  adhere  and 
fix  themfeh'es  to  the  colouring  parts.  The  citrate,  which 
may  be  feparated  from  the  juice  of  verjuice  by  chalk,  is,  in 
particular,  attended  with  this  inconvenience  :-^if  it  be  not 
immediately  feparated  from  the  liquor,  it  alTurnes  a  violet 
colour,  which  cannot  be  taken  from  it  by  repeated  wafiiings. 

Four  ounces  of  lemon  juice  employed  in  the  fucceeding 
experiments,  evaporated  in  the  fun,  left  48  grains  of  dry  re- 
fiduum. But  the  citric  acid,  having  been  found  to  be  34, 
the  extra6t,  gum,  and  a  little  malic  acid,  formed  together  14 
grains.  Thefc  48  grains,  of  different  principles,  were  then 
diluted  in  3  ounces  7  drams  and  24  grains  of  water;  that  is 
to  fay,  they  formed  a  ninety-fourth  of  the  lemon  juice. 

IX.   Confequences, 

It  follows,  from  thefe  refearches,  that  mucilage  and  ex- 
tractive matter,  as  Scheele  difcovered,  arc  the  corruptible  or 
fermentable  principles  of  the  lemon  juice;  and  as  none  of 
the  recipes  propofed  for  its  concentration  are  capable  of  de- 
priving it  of  thefe  principles,  it  is  necelfary  to  have  recourfe 
to  the  method  of  that  author.  Thisgmethod  will  be  very 
praftlcable  on  a  large  fcale,  but  it  will  require  bafons  of  filver 
or  fine  tin.  It  will  be  abfolutcly  neceflTary  to  profcribe  from 
the  laboratory  earthen  veffels  varniflied  with  lead,  but  not 
ftone  ware,  becaufe  the  lead  which  enters  into  their  coating 
is  fo  far  vitrified  as  to  be  proof  againft  any  attack.  One  can 
hardly  believe  that  the  fyrup  of  lemons  commonly  fold  in  the 
Ihops  does  not  contain  oxide  of  lead.  Hepatic  water  gives 
to  thefe  fyrups  a  dark  brown  colour.  This  is  fufficicnt  to 
convince  us  that  either  lead  or  copper  is  prefent. 

Let  us  now  confider  feparately  each  of  the  principles  of 
our  lemon  juice  in  regard  to  fermentation. 

Stri6tly  fpeaking,  none  of  them  is  capable  feparately  of 
paffing  to  fpiritous  fermentation,  and  not  even  to  the  acetous, 
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The  extraftive  part  of  this  juice  tends  very  rapidly  to  mouldl-       ^ 
nefs.     NoLwithftanding  this,  when  thev  are  found  naturally  ^J|i 
mixed  with  faccharine  juices,  fuch  as  that  of  grapes,  apples^flH 
cherries,    elder   berries,  &c,   they  pafs  very  well  to  a  new 
ftate,  which  to  them,   if  it  be  not  that  of  fpiritous  fermenta- 
tion, is,  however,  a  ftate  which  enfures  common  prefervation 
to  all  the  principles.     Let  us  take,  for  example,  the  juice  of 
goofeberrits,  one  of  thofe  juices  which,  on  account  of  their 
excefs  of  acid,  produce  pnly  bad  wine,    poor  in  fpiritous 
produft. 

This  juice  is  compofed  of  mucilage,  gelatine,  extraft,  fugar, 
citric  and  malic  acid,  &c.  If  it  be  made  to  ferment  during 
warm  weather  it  goes  on  but  faintly,  becaufe  it  does  not  con- 
tain a  fufficient  quantity  of  fugar,  which  is  the  balis  of  fpon- 
taneous  movement ;  but  if  this  deficiency  be  fupplied  by 
adding  from  one  to  two  ounces  per  pound,  it  may  be  brought 
to  produce  real  wine;  but  greeyi  wine  indeed,  becaufe  the 
acid  piinciple,  which  predominates  \x\  this  juice,  will  not 
allow  us  to  expe6l  any  thing  clfe.  In  a  v^ord,  the  juice  of 
goofeberries  may  ferve  to  reprefcnt  the  juice  of  thoie  gra])e3 
which  have  been  deprived  of  fweetnefs  and  maturity  by  a 
rainy  and  cold  feafon. 

In  this  wine,  and  all  thofe  of  the  fame  kind,  it  appears 
tliat  the  primitive  acid  is  not  altered,  or  at  leaft  is  lefs  fenfi- 
bly  altered,  by  fermentation  ;  ib  that,  if  the  quantity  of  citric 
acid  it  contains  before  fermentation  be  appreciated,  it  may 
be  found  entire  after  the  fermentation  is  over:  and  it  is  very 
probable,  alfo,  that  the  gummv  and  extra^live  parts  will  no 
longer  be  found,  or  will  be  found  in  a  very  inferior  pro- 
portion. 

Now,  if  inftead  of  checking  the  fpiritous  fermentation  of 
the  juice  of  goofeberries,  it  be  fpeedilv  brought  to  the  acid 
fermentation,  I-halb  no  doubt  that  it  njight  be  poflible  to 
obtain  vinegar  of  goofeberries,  the  mucous  and  acetified 
extractive  parts  of  which  would  be  as  little  fufceptible  of 
further  alteration  as  thofe  which  enter  into  the  compofition 
of  every  kind  of  vinegar,  which,  in  my  opinion,  fupport  very 
well  the  heat  of  the  line. 

According  to  thefe  ideas,  it  would  be  proper  to  prepare 
lemon  juice  for  fermentation  by  the  addition  of  a  fmall 
quantity  of  fugar,  to  carry  this  fermentation  to  its  maximum 
of  aceicence,  and  to  fubjeiSt  the  vinegarized  juice  firfl  to  a 
chemical  analylis,  if  potlible,  and  then  to  atrial  at  fea.  Who 
knows  but  the  citric  acid  mioht  be  found  entire  after  the  fer- 
mentation,  as  is  the  cafe  with  tartar?  and,  whether  freed 
from  the  greater  part  of  thofe  principles  which^  as  has  bet'n 
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already  feen,  form  an  obflack  to  its  cryllajlizaticn,  it  mioht 
not  be  polTible  to  complete  its  purificatioa  either  by  concen- 
tration alone,  or  by  the  aid  of  a  little  fpirit  of  wine  ?  Experi- 
ments of  this  kind  ought  to  be  undertaken  in  a  warm  coun- 
try, and  on  a  fomewhat  large  fcale,  if  it  be  required  to  obtain 
more  certain  refults  than  thofe  which  I  was  able  to  obtain  in 
CaftiUe. 

As  the  citric  acid,  when  cryftallized,  poflfefles  a  very  a6live 
acidity,  it  appeared  to  m-e  of  importance  to  compare  lemonade 
made  with  thefe  crytlals  with  that  made  by  ufing  the  frefh 
juice.  I  therefore  fir  ft  took  the  juice  of  a  lemon,  and  endea- 
voured, by  repeated  trial,  to  difcovcr  what  quantity  of  it  in 
weight  it  would  require  to  make  a  large  glafs  of  lemonade 
well  feafoned  with  fug;^r.  The  quantity  requiiite  was  about 
right  or  nine  drams. 

We  have  already  feen  that  an  ounce  of  juice  employed  for 
experiments  contained  about  34  grains  of  citrip  acid,  with  a 
fmall  portion  of  malic  acid.  I  therefore  made  a  glais  of  le^ 
nionade,  of  the  like  fize,  with  the  fame  dofe  of  fugar  and 
54  grains  of  citric  acid.  The  lemonade  was  of  fuch  a  nature 
that  thofe  calUd  in  to  compare  them  could  find  no  differ- 
ence, except  that  there  was  ibmething  more  agreea])lc  in  the 
latter  than  in  the  former.  At  firft  they  could  not  tell  in 
what  this  difference  conlifled  ;  but  each  of  thofe  prefent 
having  tafted  them  feveral  times,  it  was  at  length  agreed  that 
the  firll  lemonade  has  a  flight  harftinels  not  obferved  in  the 
lemonade  made  from  the  citric  acid. 

This  difference  was  afcribed,  and  very  properly,  to  the 
fmall  quantity  of  aftiingent  principle  in  the  lemon  juice. 
The  addition,  indeed,  of  fome  drops  of  iron  in  frefh  lemon 
juice,  faturated  afterwards  by  potafh,  made  it  affume  that 
vinous  colour  which  is  obferved  in  old  lemon  juice. 

It  is  to  the  aflringcnt  part  of  the  Ipmons,  without  doubt, 
that  we  muft  afcribe  that  contraction  of  the  abdomen  which 
people  very  often  experience  after  drinking  lemonade.  Hence 
it  follows,  that  in  dileafes  where  this  contra6lion  is  to  be 
apprehended,  lemonade  made  with  citric  acid  ought  to  be 
preferred. 

I  fhall  conclude  this  mem.oir  with  the  means  of  preventing 
an  accident  which  may  take  place  in  the  procefs  followed 
in  regard  to  the  citric  acid. 

If  more  fulphuric  acid  than  is  neceffary  to  faturate  the 
bafe  of  the  citrate  has  be^n  employed,  when  this  acid  has^ 
concentrated  itfclf  by  evaporation,  it  will  rea6l  on  the  citric 
acid,  and  proceed  fo  far  as  to  feparate  fome  carbonaceous' 
principles  :  the  mixture^  becoming  blacker  and  blacker,  will 
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refufe  to  give  cryftals.  This  excefs  may  be  remedied  by 
throwing  a  little  chalk  into  the  mixture,  after  being  heated, 
and  then  filtrating  it  to  feparate  the  fulphate  of  lime  uhich 
has  been  formed.  With  a  little  practice  it  will  be  eafy  to 
fix  the  point  at  which  the  fulphunc  acid  is  nearly  faturated, 
in  order  that  the  citric  acid  may  not  be  neutralized  alfo. 
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JJ ETHER  America,  called  alfo  the  Weft  Indies 
and  the  New  Worlds  was  known  to  the  antients,  is  a  quef- 
tion  which,  after  long  being  an  objcft  of  refearch,  has  never 
yet  been  decided.  The  Egyptian  priefts,  as  we  are  told  by 
Plato,  gave  an  account  to  Solon,  the  Athenian  legiflator,  of 
a  certam  -ifland  called  Atlantis,  which  was  fituated  at  the 
diftance  of  a  few  days  fail  from  Spain  beyond  the  ftrait  of 
Gibraltar.  This  ifland,  according  to  the  information  given 
by  thefe  priefts,  was  greater  than  Libya  and  all  Afia,  pro- 
perly fo  called,  taken  together;  and  fo  powerful,  that  it 
had  reduced  under  its  dominion  all  Libya  as  far  as  the 
Tufcan  fea,  till  it  was  at  length  fwallowed  up  by  a  flood  and 
violent  earthquake,  which  continued  twenty-four  hours, 
Diodorus  Siculus  alfo  fpeaks  of  a  large  ifland  to  which  the 
Phoenicians  were  driven  while  cruizins;  alono;  the  eaftern 
coaft  of  the  Atlantic.  He  fays  alfo  that  the  Tufcans,  who 
at  that  time  were  powerful  at  fea,  were  defirous  of  fending 
thither  a  colony,  but  were  prevented  by  the  Carthaginians, 
who  wiflied  to  preferve  this  ifland  to  themfelves  as  a  place  of 
refuge  in  cafe  of  neceffity,  and  for  that  reafon  endeavoured 
to  conceal  it  from  the  vi'hole  world. 

JIad  the  large  Atlantic  ifland  been  mentioned  by  no  other 
writer  hefides  Plato,  the  whole  account  might  have  been  con- 
fldered  as  a  fabrication  or  an  allegory  ;  but  the  te ftimony  of 
Solon,  or  at  leaft  of  the  Egyptian  priefts,  gives  it  a  certain 
air  of  authepticity.     In  regard  to  Diodorus  Siculus,  his  in- 

*  From  Ncue  Nordifche  Beytrage^  by  profeflTor  Pallas,  vol.  iii.  Re- 
fpe£\ing  the  author  profeffor  Pallas  ad4s  the  following  note : — "  I  have 
thought  it  ncctflary  to  publilh  this  almoft  forgotten  and  not  unimportant 
cffay  of  the  late  profcflbr  H.  Fifchcr,  of  the  Peteriburgh  Academy,  which 
\vas  firft  made  known  in  the  St.  Peteriburgh  llijlorical  CaltnJar,  becaufe 
it  has  been  mifapplied  by  a  writer,  who  has  been  guilty  of  other  plagia- 
rifms  from  his  wcrks,  without  mentioning  the  real  author,  to  whom  he  has 
been  indebted  for  many  of  the  obfervations  he  has  given  out  as  his  own. 
It  is  hardly  neceflary  to  fay,  that  this  paper  of  profeffor  Fifcher,  which  was 
firft  publilhed  in  1771,  forms  the  foundation  of  Schecrcr's  work  on  the 
i^eopling  of  America,  publilhcd  in  the  French  language. 

formation. 
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formation^  as  mentioned  in  his  work,  was  taken  merely  from 
tradition  or  fabulous  relations,  which  will  not  bear  critical 
examination.  But  even  though  this  account  were  true,  the 
ifland  of  Diodorus  might  be  coniidered  as  one  of  the  Canary 
iflands,  or  perhaps  Ireland  or  Britain^  as  the  Ihip  is  laid  to 
have  been  driven  thither  by  a  ftorm. 

It  is  not,  however,  our  intention  to  dwell  on  this  fubje<3:, 
as  our  object  is  to  examine  at  what  time  and  from  what  place 
the  Americans  were  conveyed  to  that  country  which  they 
now  inhabit.  In  the  firft  place,  then,  one  of  the  three  fol- 
lowing portions  muft  be  admitted  as  true :  The  Americans 
are  aborigines,  that  is,  original  inhabitants  who  have  always 
been  in  poifelTion  of  the  country;  or  they  have  emigrated 
thither  from  fome  other  part  of  the  globe;  or  they  have, 
ferved  to  people  our  old  world  with  their  colonies.  Were 
we  not  afllired  of  the  contrary  by  the  Scripture,  the  firll  and 
laft  of  thefe  portions  might  be  defended  as  well  as  the  fecond* 
Among  the  Pagan  philoiophers,  the  dilpute  refpe6ling  the 
creation  or  eternity  of  the  world  was  never  decided ;  and 
many  of  the  nations  of  antiquity,  fuch,  for  example,  as  the 
Athenians,  boaftcd  of  being  descended  from  no  other  people. 
In  regard  to  the  third  polition,  the  Mexicans  actually  be- 
lieved that  the  Spanifh  kings  were  del'cended  from  their  firll 
fovereign  Quezalkoal,  and  confequently  they  had  made  tliem- 
felves  mafters  of  Spain  feveral  hundred  years  before  the  dif- 
covery  of  America.  This,  however,  does  not  agree  with 
what  is  recorded  in  hiftory;  and  the  Mexicans,  in  this  re-. 
fpecl,  w^ere  dupes  to  the  fame  vanity  as  many  other  nations, 
who  pretend  that  all  the  fciences,  knowledge,  inventions, 
and  pohtical  inftitutions  in  the  world  wxre  tranfmitted  by 
them  to  the  reft  of  mankind.  To  give  only  one  inftance, 
many  of  the  learned  in  Europe  have  imagined  that  Pytha- 
goras communicated  his  idea  of  the  tranmiigration  of  the 
foul,  and  the  Egyptians  their  political  conftitution,  to  the 
Indians;  though  Pythagoras  and  all  the  other  Greek  philo- 
fophers  derived  their  wildom  from  the  Indians,  and  by  no 
means  communicated  theirs  to  them.  Whether  the  Indians 
had  their  learning  and  political  knowledge  from  the  Egyp- 
tians, or  the  latter  from  the  former,  is  a  quelUon  wTiich 
many  of  the  moderns  think  fcarcely  worthy  of  an  anfwer; 
becaufe  they  have  read  accounts  given  in  Greek  works,  or 
the  accounts  of  the  Roman  authors  colle6led  from  the  Greek 
writers,  who  pretend  thiit  the  Egyptians  were  in  every  thing 
the  predecelfors  and  inllru6lors  of  the  Indians. 

1  have  mentioned  the  tirft  and  third  pofition,  not  becaufe 
I  conlider  them  as  true,  but  only  to  iliow  that,  however  h\^Q 
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an  opinion  may  be,  it  will  rti  11  find  defenders :  the  fecond 
polition,  therefore,  alone  remains  to  be  examined,  viz.  that 
the  Americans  were  tranfplanied  to  their  prefent  country 
from  fome  other  part  of  the  world. 

Not  only  the  divine  revelation,  by  which  we  are  exprefsly 
taught  that  the  firft  men  originated  in  Afia,  but  the  natural 
indolence,  dulnefs,  and  want  of  all  the  arts  and  fciences 
among  the  Indians — compared  with  the  genius,  iivelinefs, 
and  induilry,  of  the  nations  in  other  parts  of  the  world, 
leave  no  doubt  that  the  Americans  never  went  out  of  theij? 
own  country  to  a  foreign  one ;  and,  on  the  contrary,  that 
foreign  nations  vifited  them.  But  what  nations,  and  how? 
Was  it  on  purpofe,  or  by  accident  ?  Thefe  are  difficult 
queftions,  the  folution  of  which  would  require  more  thaii 
common  knowledge  of  the  languages  in  every  part  of  the 
world ;  of  the  features  of  the  natives,  and  their  religion, 
jnanners,  cuftoms,  and  ufages.  It  is  not  requifite,  however, 
that  one  (lipuld  be  acquainted  with  all  the  languages  in  the 
four  quarters  of  the  globe  5  it  would  be  fufficient,  at  firft,  that 
one  (hould  be  able  to  compare  the  languages  on  the  weftern 
coaft  of  Africa  with  thofe  of  the  different  countries  of 
America,  fuch  as  Brazil,  &c.  But,  though  this  would 
require  great  labour,  it  is  not  impoflfible  that  a  vocabulary 
containing  fome  hundred  words  in  all  the  known  languages 
of  the  world  might  be  collc6fed.  Condamine  coincides 
with  my  opinion  when  he  fays,  that  this,  perhaps,  is  the 
only  method  of  difcovering  the  real  origin  of  the  Americans. 
Such  a  vocabulary  would  be  much  fitter  for  the  purpofe  that^ 
the  Lord's  prayer,  which  has  been  tranftated  into  the  lan- 
guages of  fo  many  favage  nations ;  for,  as  the  favaees  have 
few  or  no  words  expreflive  of  moral  or  metaphyfical  things, 
how  can  this  prayer  be  properly  tranflated  into  their  lan- 
guages ?  Befides,  in  learning  apy  thing,  people  ought  always 
to  beirin  with  the  eafieit  part,  and  to  conclude  with  the  moft 
difficult ;  but  here  the  order  prefcribed  by  nature  is  reverfed. 

In  regard  to  fuch  a  vocabulary,  if,  among  fome  hundred 
words,  a  few  ihould  be  found  (imilar  both  in  found  and  fig- 
jiification  to  one  of  fopie  other  lanH;uage,  one  ought  not 
thence  to  conclude  that  thefe  two  languages  were  the  fame. 
Who,  for  example,  will  fay  that  the  Latin  and  Greenlandic 
languages  have  an  affinity,  becaufe  the  Greenlandic  word 
ignacb  has  the  fame  meaning  as  the  Latin  word  ignis,  fire*  ? 

♦  The  fame  thing  might  be  faid  of  the  Shanfcrit,  which  contains  a 
great  mrny  words  that  both  in  found  and  in  meaning  have  a  fnnila- 
rity  to  the  Latin.  For  example,  dendha,  dens,  a  tooth;  yuga^  jugum,  ^ 
yoke  ;  Jundia,  ;vin(ftus,  jundta,  jun<tluni,  joined  j  fiau^  navis,  a  Ihip ;  «a- 
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On  the  other  hand,  there  are  people  who,  though  they  find 
many  words  in  the  languages  of  two  nations  which  have 
confiderable  fimilarity  and  the  fame  fignification^  will  not 
acknowledge  the  fimilitude.  Thefp,  however,  are  in  the 
wrong,  becaufe  they  do  not  take  into  conlideration  the  way 
in  which  different  nations  pronoujice  their  words,  either  by 
ihortening  or  contrafting  them ;  and  do  not  reflect  that  every 
nation  has  in  its  alphabet  peculiar  chara6lers  which  others 
have  not,  and  which  they  cannot  pronounce  j  from  w^hich 
there  mull  naturally  follow  a  perceptible  variation  in  the  found 
of  two  words  of  the  fame  meaning. 

Such  a  general  colle6lion  of  words  might  require,  perhaps, 
one  or  more  centuries;  and  if  no  other  way  can  be  found  for 
(difcovering  the  origin  of  the  Americans,  our  refearches  by  this 
method  will,  in  all  probability,  prove  fruitlefs;  for  hiftory,  or 
rather  tradition,  affords  us  no  light  in  this  refpefl:,  and,  in  my 
opinion,  hiftorians  have  never  giyen  th^emfelves  much  trouble 
refpe6ting  it.  There  is  how^viir  another  method  of  attaining 
to  the  proppfed  end;  that  is,  by  comparing  the  manners, 
cuftoms,  and  mode  of  life  among  the  Americans,  with  the 
manners  and  cuftoms  of  other  nations.  It  is  indeed  true, 
that  two  nations  very  remote  from  each  other  may  have  a 
great  fimilarity  in  their  manners,  cuftoms,  &:c.  without  being 
i'prung  from  the  fame  ftock  ;  but  when  fingular  pra<Siices, 
w^hich  appear  to  be  contrary  to  nature,  arc  found  among  dif- 
ferent nations,  they  muft  either  have  been  invented  there,  or 
been  borrowed  from  others.  The  firft  cafe  feems  not  very 
probable,  for  it  can  hardly  be  comprehended  how  fuch  fin- 
gular ideas  could  have  arifen  among  individuals,  and  much 
more  among  different  nations;  it  is  therefore  probable  that 
thefe  people  have  communicated  their  fingular  manners  and 
cuftoms  to  each  other  by  their  common  intcrcourfe. 

We  ihall  therefore  examine  the  origin  of  the  Americans 
pn  thcfe  principles,  and  confider,  as  briefly  as  poflible,  their 
finoular  mode  of  hfc,  loofcther  with  the  moft  remarkable  of 
their  manners  and  cuftoms,  fo  far  as  they  coincide  with  thofe 
of  the  old  world. 

I .  Singular  Form  of  Government. 

In  the  Eaft  Indies,  the  Samorin,  that  is,  the  fovereign  of 
the  kingdom  of  Calicut,  was  fucceeded  not  by  hi*  own  Ton 
but  by  the  fon  of  his  fifter.  This  manner  of  fucceftion  is 
common  alfo  in  all  the  ftates  of  Malabar.     The  princes  do 

iy/^<2,  navita,  naviculaiius,  a  Ihipmafter;  ;/<7'y.'?,  novem,  nine;  _/rt/^/rt.  fep- 
tem,  ftven  ;  /r/,  tres,  three  ;  <-/«/,  duo,  two;  «<•//«,  hoclij,to-d.iy  ;  'ViJoa^-jo^ 
vidua,  a  widow  ;  nbf  non,  no ;  Jua^  fuus,  his,  Sec.  See  Fra  Paolino's  Foj^ 
age  to  ibc  Laji  India ^  p.  316. — liDir. 

not 
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not  marry  princefles,  but  the  daughters  of  nairs;  and  therc^ 
fore  their  children  are  not  princes,  but  nairs.  The  princeflcs 
are  generally  given  in  marriage  to  braniins :  all  the  children 
produced  by  fuch  marriages  are  princes,  and  capable  of  fuc- 
ceeding  to  the  throne.  This  princely  race  forms  the  royal 
family,  which  takes  the  precedency  of  all  the  relL  After  the 
king's  death,  the  oldeft  prince  always  fuccecds  him  in  the 
government.  By  this  method,  no  difputes  arife  in  regard  to 
the  fucceflion,  and  young  fovereigns  are  never  feen.  In  all 
the  countries  inhabited  by  negroes,  from  Senegal  to  the  Rio 
Yalta,  the  king  is  always  chofen  from  the  royal  family ;  but 
his  children  are  uniformly  excluded  from  the  fucceilion,  which 
in  all  cafes  goes  to  the  female  branch. 

In  America,  and  the  ifland  of  Hayti,  now  called  St.  Do- 
mingo, the  principalities  were  hereditary ;  but  when  the 
eacfc  died  without  heirs,  his  poflfeflions  devolved  to  his  fiflers* 
children,  to  the  exclufion  of  the  brothers'  children. 

On  the  death  of  the  chief  of  the  Iroqucfe,  his  dignities  al- 
ways fall  to  the  children  of  hrs  mother's  fifter. 

Thefeeuftoms  are  followed  alfo  by  the  Hurons,  theNatches, 
and  the  Indians  on  the  MiffiHippi.  They  fay  that  one  can 
<Jepend  with  more  certainty  on  the  fiftcr's  fon  being  of  the 
layal  blood,  than  on  the  king's  fon,  or  the  fan  of  his  brother. 

3.  Interring  the  Dead^ 

We  find  inflanccs  both  in  antient  and  modern  hiftory  of 
•wives  and  (laves  being  interred  along  with  the  body  of  a 
deceafed  prince  or  great  man.  Herodotus,  fpeaking  of  the 
Scythians  on  the  Karylthenes  (Dnieper),  fays,  that  on  the 
death  of  their  king,  one  of  his  concubines,  his  cup-bearer, 
cook,  purveyor,  valet,  &cc.  together  with  horfes  and  golden 
cups,  were  interred  along  with  him.  We  are  told  the  fame 
tjamg  by  Luc i an.  The  Romans,  at  tlie  funerals  of  great 
men,  facriftced  a  number  of  prifoners,  who  were  obliged  to 
fight  in  fmgle  combat  till  none  of  them  remained.  Caefar 
relates^  that  a.mong  the  Gauls,  the  Soldurii  lliared  with  their 
patrons  in  all  the  conveniences  of  life  and  the  bitternefs  of 
death*  In  another  place  he  fays,  that  the  cuftom  of  burning 
the  fervants  and  deareft  clients  of  great  men  at  their  funerals, 
together  with  other  things,  had  ccafed  not  long  before  that 
period.  The  antient  Danes,  to  (how  their  relpeft  for  the 
d'ead,  eaufcd  wives  to  be  buried  alive  with  their  hufbands. 
We  are  alfured  by  DaHn  the  hiRorian,  that  the  fame  practice 
nreYailedr  alfo  in  old  Sweden.  We  are  informed  by  De 
Guignes  that  it  wascuftomary  among  the  floni-Re,  aTurkifh 
jfcaUoii;^  to  inter  with  their  hufbands  thofe  wives  who  had 

broue^ht 
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l)ronglit  them  no  children ;  and  even  at  prcfent,  the  women 
in  the  Ealt  Indies  fonictimes  burn  themfelves  along  with, 
their  deceafed  hufbands.  Marco  Polo  relates,  that,  when 
the  chan  ot  the  great  Moguls  was  conveyed  to  the  place  of 
interment,  all  thole  who  met  the  proceffion  on  the  road  wer^ 
put  to  death,  in  order  that  they  might  ferve  the  great  chan  in 
the  other  world.  In  the  barrows,  which  were  the  burying- 
places  of  the  old  Moguls,  there  are  found  fometimes  around 
the  body,  lying  in  the  middle  of  them,  other  bodies,  which 
probably  were  put  to  death  at  the  funeral.  It  was  cuftomary 
among  the  Jakuts,  whofe  anceftors  ferved  in  the  armies  of  the 
Mogul  chans  before  they  were  fubjecled  to  the  Ruffian  go* 
vernment,  that  one  of  the  favourite  domeftics  of  the  deceafed 
Ihould  burn  himfelf,  with  every  mark  of  joy,  in  a  particular 
fire  made  for  the  purpofe,  that  he  might  ferve  his  mafter  in 
the  other  world.  This  practice  muft  have  been  cuftomary, 
alfo,  among  the  Mantchew  Tartars ;  for  Duhalde  fays,  that 
Schnu-tehi,  the  founder  of  the  family  now  on  the  throne  of 
China,  after  he  had  loft  his  fon  and  princcfs,  rec^^uired  that 
thirty  perfons  (liould  expofe  themfelves  to  voluntary  death  in. 
order  to  appcafe  the  fouls  of  the  deceafed;  and  that  Cham-hi, 
his  fucceffbr,  had  taken  a  great  deal  of  pains  to  abolifti  this 
cuftom.  Among  the  Afgans,  a  piratical  people  on  the  bor- 
ders of  Perfia,  and  the  inhabitants  of  the  Philippine  iflands, 
a  (imilar  cuftom  prevailed.  At  the  interment  of  the  kings  of 
Whidah  and  Benin,  a  great  many  perfons  of  both  fexes  are 
thrown  into  the  trrave  alive.  Thefe  kincrdoms  lie  on  the 
weftern  coaft  of  Africa,  which  of  all  countries  in  the  old 
world  are  ncareft  to  the  eaftern  coaft  of  America. 

In  the  ifland  of  Hayti,  at  the  interment  of  the  cacic,  many 
perfons  of  both  fexes,  but  in  particular  fome  of  his  wives, 
^vere  buried  alive  with  him  ;  and  they  often  contended  among 
themfelves  for  having  this  honour. 

The  Caribs  ftill  put  to  death  their  (laves  on  the  deceafe  of 
their  mafters.  This  deteftable  cuftom  was  conveyed  from 
thefe  i (landers  to  the  Mexicans  and  Peruvians,  and  even  to 
the  Natches  on  the  Miftiflippi. 

3 .   Cutting  off  the  Hair  as  a  Mark  of  deep  Mournings 

This  was  a  very  old  cuftom  among  the  heathens,  which 
God,  through  Mofes,  forbade  the  children  of  lirael  to  imi- 
tate. At  firft,  the  hair  of  dying  perfons  was  cut  o(f, 
for  it  was  fuppofed  that  their  fouls  would  otherwife  not  be 
received  into  the  kingdom  of  Pluto.  Of  this  we  have  two 
celebrMed  examples  in  Alceftes  and  Dido.  In  the  courfe  of 
time  the  relations  alfo  cut  oft'  their  hair  as  a  mark  of  Ibrrow. 
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The  Scythians  on  the  Boryfthenes,  according  to  the  tcfllmotiy  j 
of  Herodotus,  cropped  their  hair  on  the  interment  of  theitj 
kings.  This  offering  to  the  dead  is  often  mentioned  both  by 
the  Greek  and  Latin  poets;  for  fuch  is  the  name  given  by 
Ovid  to  this  ceremony,  when  he  fays  that  Hecuba  left  her 
tears,  together  with  her  gray  hairs,  on  the  grave  of  her  fon 
He6lor,  as  an  offering  to  the  dead.  Petronuis,  fpeaking  of 
the  well-known  matron  of  Ephefus,  fays  that  {he  placed  the 
hair  torn  from  her  head  on  the  breaft  of  her  deceafed  huf- 
band.  Bulbek,  ambaifador  from  Ferdinand  king  of  Hun- 
gary to  Soliman  the  Turkifh  fultan,  fays,  that  tufts  of 
human  hair  are  found  on  the  graves  of  moll  of  the  Servians, 
as  a  mark  of  the  forrow  of  the  relations  for  the  lofs  of  the 
deceafed.  Though  the  Servians  are  not  now  heathens,  but 
Chrillians,  and,  confequently,  thefe  tufts  of  hair  can  no 
longer  be  confidercd  as  an  offering  to  the  dead;  yet  conftant 
experience  (liows,  that  in  all  the  changes  of  religion- which 
take  place  among  nations,  fome  remains  of  the  old  religion 
are  always  retained. 

Inftances  of  this  praftice  may  be  found  even  in  modern 
times.  In  the  year  17 16,  one  of  the  Chinefe  embafiV,  hav- 
ing died  at  Samarow-jam,  a  fmall  town  at  the  mouth  of  the 
river  Trtifli,  his  oldefl  domeflic  cut  off  a  lock  of  hair  from 
his  head,  and  threw  it  into  the  funeral  pile  as  an  offering  to 
the  deceafed.  'J'he  mataram,  fupreme  prince  of  the  ifland 
of  Java,  when  he  caufed  his  rebellious  brother  to  be  interred 
with  great  funeral  pomp,  as  a  token  of  his  grief  cut  off  his 
hair.  1  he  Caribs  in  the  Antilles  crop  their  hair  when  in 
mourning,  and  the  wa^mcn  cut  it  off  entirely.  The  women 
in  Virginia  Itrew  their  hair  around  the  burying-ground,  or 
throw  it  upon  the  grave.  The  Brazilian  women  ihave  therr 
heads,  and  their  mourning  is  not  at  an  end  till  their  hair  has 
grown  again.  When  the  Apalachitcs,  a  people  of  Florida, 
are  delirous  of  exprelling  their  forrow  for  the  death  of  a  rela- 
tion, they  cut  o9l  a  part  of  their  hair:  at  the  death  of  theif 
prince  they  (have  their  heads  entirely,  and  do  notfuffer  their 
hair  to  grow  again  till  the  body  has  been  depofited  in  the  earth, 
uhich  IS  never  done  till  the  expiration  of  two  years. 

The  Iroquefe  of  both  fexes  teftified  their  grief  alfo  by  cut- 
ting off  their  hair.  The  women,  on  this  occalion,  durfl  not  go 
out  of  their  hats  till  their  hair  had  grown  again;  but  as  this 
required  a  long  time,  they  at  prefent,  with  the  permiilion  of 
their  relations,  cut  off  only  a  fmall  portion,  which  they  ftrew 
over  the  jrraves  of  their  deceafed  hufbands.  It  is  here  to  be 
obferved,  that  the  women  in  Canada  confider  it  ar>  the  greateft 
indignity  that  can  be  offered  to  them  if  any  one  cuts  off  their 
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Jhair;  for  in  this  condition  they  dare  not  a-ppear  in  public. 
Among  the  men,  {having  the  beard  is  ufaal ;  as  was  the  cafe 
with  the  ambaflador  from  the  Turkifh  fuhan  Bajazct  to 
Tamerlane. 

4.  Deftroyhig  the  Halitatlons  and  Huts  of  the  deceafed. 

The  antient  Moguls  were  accuftomed  to  tear  to  pieces  and 
deftroy  the  tents  or  their  deceafed  officers.  The  prefent  Mo- 
guls, alfo,  when  their  chan  or  his  principal  confort  dies,  if  they 
are  private  perfons,  abandon  their  habitations;  and  the  chief 
of  the  tribe  leaves  his  camp,  and  never  futfers  himfelf  to  be 
feen  during  the  whole  period  of  mourning.  Among  the  Te- 
len^utians,  the  huts  of  the  deceafed  are  deftroyed.  The  Ja- 
kutians  formerly  removed  from  the  huts  in  which  any  one 
died,  and  entirely  abandoned  them.  The  Tclengutians  are  a 
race  of  the  Urats  or  Oelots,  who  together  are  called  Cal- 
mucks ;  and  the  Jakutians,  as  far  as  can  be  concluded  from 
their  language,  are  of  Tartar  extraction.  Both  of  them  may 
have  inherited  this  cuftom  from  the  Moguls.  The  Pcrfians 
have  an  averfion  to  the  habitations  in  which  their  fathers 
have  died,  and  never  approach  them.  No  one,  alfo,  will  re- 
iide  in  the  houfes  or  palaces  of  the  great  officers  put  to  death 
by  order  of  the  fovereign,  or  fchah  \  for  this  would  be  con- 
fidered  as  an  unfortunate  omen  of  a  fimilar  fate ;  and  there- 
fore fuch  houfes  generally  Hand  empty,  and  foon  fall  into 
ruins.  No  fooner  has  a  Laplander  breathed  his  lad,  than  his 
neighbours  drag  out  the  body  and  deftroy  the  hut,  which 
thev  afterwards  abandon.  On  the  death  of  the  kino-  of  Whi- 
dab,  on  the  weftern  coaft  of  Africa,  his  palace  is  deitroyed, 
and  another,  according  to  the  talte  and  pleafure  of  the  new 
fovereign,  is  erected. 

Among  the  Caribs  it  is  cufiomary  alfo  to  deftroy  the  hut 
in  which  the  father  of  a  family  has  died,  and  to  build  another 
m  fome  other  place  :  nor  does  any  one  ever  think  of  rebuild- 
ing the  former  one.  In  Peru,  the  apartment  inhabited  by  a 
deceafed  inca  was  clofed  up  by  means  of  a  wall. 

This  averlion  to  the  habitations  of  perfons  deceafed  arifes 
from  a  luperltitious  notion,  prevalent  among  the  pagans,  that 
the  deceafed  in  the  other  world  follow  the  fame  occupations 
which  they  exercifed  during  life,  and  that  therefore  they  have 
occafion  for  every  thing  they  before  poflelTed.  For  this  rea- 
fon,  their  furniture,  utenfils,  and  tools,  are  thrown  into  th^ 
grave  along  with  them.  Should  any  of  thefe  articles  be  with- 
drawn or  withheld,  the  fpirit  of  the  deceafed,  according  to 
the  idea  of  thefe  people,  would  have  no  reft,  but  torment  and 
frighten  the  living  by  its  appearance.     They  confequcntly 
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cboofe  rather  to  remove  to  a  di fiance,  and  to  leave  to  the  reft- 
Jefs  rpirit  the  whole  hut,  in  which  they  imagine  it  refidcs,  or 
elfe  they  deftroy  it»  The  very  thought,  therefore,  of  a  de- 
ceafed  perfon  is  difagrceable  to  thcfe  people;  his  name  is 
never  uttered ;  and  if  any  perfon  of  the  tribe  has  the  fame 
name,  he  is  obliged  to  lay  it  afifle,  and  to  aflume  another.  In 
this  manner,  a  deceafod  perfon  among  them  is  like  one  who 
never  was  in  the  world  ;  his  hiltory  and  genealotry  cannot, 
therefore,  be  far  extended. 

^.  Hujhand  affuming  the  Place  of  his  Wife  when  delivered 

of  a  Child, 

We  are  told  by  Strabo,  that  the  men  in  the  northern  part 
of  Spain,  after  the  delivery  of  their  wMves,  went  to  bed,  and 
fuffered  themfelves  to  be  nurfed  by  them*  This  cuftom  ftill 
cxifts  in  fome  of  the  provinces  of  France  bordering  on  Spain, 
-where  it  is  called  makino;  a  couvade.  The  fame  thins:  is  re* 
lated  by  Diodorus  Siculus  of  the  Corficans,  and  by  Apollo- 
nius  Rhodius  of  the  Tibarenes,  a  people  inhabiting  the  coaft 
of  the  Pontus  Euxinus^  in  Afia  Minor.  Marco  Polo,  fpeak- 
ing  of  a  province  which  in  the  French  tranflation  is  called 
Arcladam  or  Ardandam,  fays  that  the  women  left  their  bed 
as  foon  after  delivery  as  poflible,  and  that  the  men  then  took 
their  place,  where  they  remained  for  forty  days,  and  nurfed 
the  new-born  child.  This  cudom  is  faid  to  be  ufual,  alfo, 
among  the  Japanefc. 

When  the  Carib  women  in  Guiana  are  delivered,  the  men 
bind  up  their  head  and  place  themfelves  in  bed,  as  if  feized 
with  the  pains  of  labour.  They  are  then  vilited  by  their 
neighbours,  who  confole  them  by  all  thofe  means  ufual 
among  thefe  people.  This  cuftom  muft  always  be  flriftly 
obferved ;  for,  even  when  engaged  in  war,  as  foon  as  they 
hear  of  the  delivery  of  their  waives  they  muft  return  home. 
We  are  told  by  Labat,  that  the  father  of  the  child,  on  this 
occafion,  muft  obferve  a  llriiSl  faft  for  thirty  or  forty  days  j 
but  he  adds,  that  this  ceremony  is  pra6lifed  only  in  regard  to 
the  firft-born,  otherwife,  fays  he,  the  poor  hufbands,  who 
have  five  or  fix  wives,  would  be  obliged  to  keep  more  fafts 
than  the  Capuchins.  This  account  is  confirmed  by  Feimin 
in  his  defcription  of  Surinam,  but  he  favs  nothing  of  the  ftri(5l 
faftino-  which  muft  be  obferved  by  the  father  of  the  child. 
Pifo,  a  Dutch  phyfician,  fays,  that  the  women  among  the 
Brazilian  favages,  when  they  find  the  pains  of  labour  ap- 
proaching, go  out  into  the  woods  to  cut  the  umbilical  cord  of 
the  child  with  a  fliell,  which  they  boil  and  cat;  and  that  the 
h^fbauds,  in  the  mean  time,  go  to  bed  and  ufe  the  bcft  food 
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they  can  procure,  under  a  pretence  of  repairing  their  lod 
ftrength.  We  are  told  the  fame  thing  by  captain  Woods 
Kogers,  who  fays  that  the  Brazilian  women,  at  the  time  of 
their  delivery,  go  out  alone  into  the  woods,  and  when  deli- 
vered wafli  the  child  ;  while  the  men  place  themfelves  in 
bed  for  twenty- four  hours,  where  they  are  attended  in  the 
fame  manner  as  if  really  fuffering  from  the  pains  of  labour. 

Lafitau  denies  that  the  men  indulge  themfelves  on  this 
occafion,  and  is  of  opinion  that  this  praclice  is  a  religious 
ceremony,  which  muft  be  performed  for  fix  months  with  the 
ftri^left  falling,  and  other  a6ls  of  mortification  almoft  infup- 
portable;  and  that  it  ought  to  be  confidered  as  a  kind  of  pe- 
nance for  the  fin  of  our  firfl:  parents.  If  this  be  true,  the 
notion  of  original  fin  mufl:  be  diflfufed  throughout  the  whole 
world,  and  have  been  conveyed  from  the  old  to  the  new  con- 
tinent: but  this  I  (hall  not  here  examine.  He,  however, 
agrees  with  Labat  in  faying  that  this  ftri6t  fading  is  obferved 
only  in  regard  to  the  firll-born  child ;  but,  inftead  of  fix 
months,  as  above  mentioned,  Labat  makes  the  duration  of 
it  to  be  only  thirty  or  forty  days. 

[To  be  cominued.] 
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XIIL  On  the  Precipitation  of  Metallic  Solutio7is  hy  other  Metals, 

t.  VV  HEN  metals  are  precipitated  by  fubftances  which 
do  not  feize  upon  their  oxygen,  the  precipitates  retain  a  por- 
tion of  the  acid,  and  often  fome  of  the  precipitant.  Of  this 
we  have  a  ftriking  inftahce  in  the  precipitate  of  the  oxygen- 
ated muriate  of  mercury  by  the  alkalis  and  lime.  On 
expofing  the  precipitate  to  a  fuflScient  heat,  one  portion  of 
mercury,  more  or  lefs  confiderable,  according  to  the  nature 
of  the  precipitate,  is  reduced,  another  is  fublimed,  and  forms 
a  muriate,  not  merely  becaufe  the  muriatic  acid  is  combined 
with  a  portion  of  the  oxide  of  mercury,  as  I  fuppofed,  (M^- 
fkoirs  Of  the  Academy,)  but  becaufe  the  expanfive  force  of  the 
heat,  and  the  tendency  to  the  combination  of  the  muriatic 
acid,  acting  upon  the  oxide  of  mercury,  caitfe,  as  we  may 
fay,  a  new  partition  of  it  to  be  made  :  the  precipitate  by  am- 
monia retains  a  portion  of  the  ammonia;  the  precipitate  of 
1   Vol,  X.  I  the 


the  muriate  of  iron  by  potafh,  retains  part  of  the  potalliT 
Fafts  of  this  kind  may  be  coUcdlcd  in  great  number.  Ther*; 
is  no  doubt,  therefore,  but  that  the  oblervations  which  havfe 
been  made  upon  tlte  precipitations  of  fubllances  which  lofe 
their  folubility,  cannot  be  ayjplie('T  to  the  metalhc  prcci])itates, 
jvhich  vary  according  to  all  tlie  circumitances  which  are  ca- 
pable of  modilying  the  J30wcr>)  brought  into  action,  at  the 
moment  of  their  lucceflive  precipitation,  and  which  will  deferve 
*i  particular  examination  in  another  memoir.  But  when  the 
metals  are  nuitually  precipitated  from  their  foh.»tions>  their 
reciprocal  aHiTiity  for  oxygen  has  a  great  effecl  in  the  aftion 
that  takes  place ;  and  fonietimes  the  ])recipitate  is  found  in 
the  metallic  ftate.  If  anotlier  force  were  not  joined  to  the 
afiinity  of  the  precipitating  metal  for  o?c\'gen,  it  would  natu- 
rally follow,  from  the  principles  eftablifned  in  thi's  memoir, 
that  the  oxygen  would  divide  itfelf  between  the  two  metah 
which  are  in-competition,  according  to  the  aftion  tlrcy  exert 
npon  it.  It  is  therefore  necelTary  to  examine  'what  may  be 
the  force  which  determines  the  precipitation  in  the  metalUc 
llate. 

2.  The  affinity  of  mercury,  gold,  and  (ilver,  for  oxygen,  is 
very  weak  :  the  mutual  affinity  which  ftill  remains  between 
the  parts  of  thefe  metals  when  they  are  in  fufion,  as  mercury 
is  at  the  temperature  of  the  atmofphere,  is  fufticient  to  pre- 
vent their  combination  with  oxygen  in  the  itate  of  gas;  but 
heat,  by  dilating  the  particles  of  the  mercury^  diminiflics  the 
force  of  their  nuitual  affinity  fufficiently  to  enable  them  to 
combine  with  oxygen ;  while  a  fuperior  degree  of  heat,  by 
the  difference  of  dilatation  which  it  produces  in  the  mercury 
and  in  the  oxygen,  will  feparate  them :  heat,  then,  contri- 
butes to  this  combination  by  diminilhing  the  mutual  affinity 
of  the  parts,  but  at  length,  by  auiiinenting  this  difference,  it 
renders  their  combination  impoHible.  As  the  force  of  co- 
hefion  in  mercury  is  fufficient  to  prevent  oxidation,  this  very 
force  will  tend  to  effect  its  deoxygenation,  with  the  afliftance 
of  a  metal  which  will  a6l  directly  upon  the  oxygen.  It  is  a 
force  analogous  to  that  which  produces  cryfiallizaiion  and 
precipitations.  (Art.  V.) 

3,  The  particles  of  a  metal  have  not  only  a  mutual  affi- 
nity, but  likewife  an  affinity  for  thofe  of  other  metals  :  hence 
proceed  the  amalgams  and  mixtures.  It  is  only  neccffary  to 
put  copper  in  conia(9:  with  mercury  to  effect  a  combination 
between  thefe  two  metals.  Thus,  when  a  metal  oppofes  its 
action  to  a  metallic  fohition,  part  of  the  metal  may  a6l  upon 
the  oxygen  and  upon  the  acid,  while  the  other  tends  to  com- 
|)ine  with  the  metal  of  the  oxide.    Let  us  fee  whether  we  can 
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tlifcoter,  ill  the  precipitation  of  the  mercury,  filvel*,  gold,  and 
Copper,  in  the  metallic  ftate,  the  influence  of  thefe  two  forces^ 
that  is  to  fay,  the  mutual  affinity  of  the  particles  of  one  and 
the  fame  metal,  and  the  affinity  of  one  riietal  for  another. 

4.  When  a  piece  of  copper  is  put  in  a  folution  of  mercury 
in  nitric  or  in  muriatic  acid,  the  copper  becomes  inltantly 
white,  atid  the  riierdury  is  revived,  but  combined  with  the 
copper.  If,  inftcad  of  c6ppt:r,  a  platfe  of  cledn  iron  be  plunged 
in  the  fame  f(jkition,  after  feveral  hours  the  liquid  appears 
difturbed,  and  at  length  a  precipitate  is  formed ;  but  with  the 
muriatic  folution  in  particular,  this  precipitate  is  partly  in  the 
Hate  of  an  o.^ide,  and  very  probdbly  retains  a  portion  of  acid. 

If  the  affinity  of  one  metal  for  oxygen  were  the  fole  caufe 
that  produced  the  precipitation  of  another  metal,  the  iron 
ought  to  acl  with  greater  efficacy  than  the  copper ;  for  it  is 
known  to  have  a  Itronger  affiriity  for  oxygen:  but  its  aftioil 
is  (low,  difficulty  and  incomplete,  V/hile  that  of  copper  is  in- 
ftantaneous.  It  is  feert  by  the  manner  in  which  the  inde- 
compofable  acids  are  retained  by  the  oxide  of  coppfer  and  the, 
oxide  of  iron,  when' thefe  combinations  arie  expofed  to  the 
action  of  heat,  that  there  can  only  be  a  very  fmall  difference 
between  the  affinities  of  thefe  metals  for  the  acids*  There  is 
confequendy  no  doubt  that  the  affinity  of  the  Copper  fot*  the 
mercury,  with  which  it  has  aftually  combined,  muff  have 
greatly  contributed  to  its  precipitation  in  the  metallic  ffate; 
•but  in  the  experiment  with  iron,  the  mutual  affinity  of  the 
particles  of  mercury  mud  alone  have  decided,  though  with 
difficulty,  thfc  redu(?tion  of  the  niercury  5  a  portion  wjts  alfol 
precipitated  in  oxide,  and  probably  retained  it  portion  of  acid, 
as  the  whole  would  have  done,  if  the  affinity  of  the  iron  fot* 
'oxygen  had  been  the  fole  agent;  and  the  portion  precipitated 
In  the  metallic  ftate  did  not  cdmbine  with  the  iron. 

5.  If  a  folution  of  filver  be  precipitated  by  copper,  the  pfe- 
cipitate,  which  is  in  the  metallic  ftate,  is  riot  pure  filver,  but 
a  combination  of  filver  with  a  fmall  p(/rtion  of  copper:  it 
tould  nt)t  take  the  copper  from  the  plate  itfelf,  which  wa3 
plunged  in  the  folution  ;  it  mull  therefore  have  precipitated 
with  it  out  of  the  folution:  the  mutual  affinity  of  thefe  two 
metals  decides  their  deoxygenation.  By  means  of  this  force^ 
two  combinations  are  effected,  as  often  happens :  one,  that 
of  the  acid  with  the  o^ide  of  copper;  the  other,  that  of  the 
filver  with  a  portion  of  the  copper;  The  a6fion  of  the  acid 
upon  the  oxide  of  copper,  and  tluit  of  filver  upon  copper^  are 
thus  put  in  equilibrio* 

6.  In  like  manner,  if  a  plate  of  copper  be  plunged  into  a 
A)lution  of  gold,  the  gold  which  is  precipitated,  Ihows,  by  its 
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deeper  colour,  tliat  it  has  combined  with  copper,  and  the  fc 
]utioii  retains  but  a  fmall  part  of  the  copper  loft  by  the  plateT 
If  a  plate  of  iron  be  put  in  this  fohition,  the  gold  which  ia 
precipitated  feizes,  perhaps  as  llrongly  as  in  the  former  cafe, 
a  part  of  the  iron,  or  at  leail  its  precipitation  is  determined 
by  the  affinity  of  the  iron  for  the  jrold,  at  the  furface  of  whieh 
this  lafl  combines.  For  the  gildmg  is  a  combination  of  the 
two  metals  at  the  furface  of  contaS::  when  the  firft  ftratum 
is  formed,  the  precipitation  is  afterwards  capable  of  continuing 
by  the  mere  force  of  the  mutual  affinity  which  the  particles 
of  gold  have  for  each  other,  and  which  makes  them  to  cohere. 

7.  What  I  have  juft  flated  is  proved  in  the  precipitation 
of  copper  by  iron.  When  a  folution  of  copper  is  decompofed 
by  a  plate  of  iron,  and  tlie  copper  attached  to  the  plate  is 
feparated,  if  is  perceived,  by  the  brown  colour  of  the  interior 
furface,  that  the  copper  is  not  there  pure,  but  contains  fome 
iron.  After  this  firit  llratuni  the  copper  continued  to  preci- 
pitate by  contracting  an  adherence  with  itfelf,  and  afterwards 
■with  thofe  coats  which  are  fucceffivelv  formed  :  the  affinity, 
then,  for  the  iron  began  the  effe^L,  which  was  continued  by 
that  of  the  copper  for  itfelf. 

8,  Phofphorus  precipitates  feveral  metallic  folutions,  as  has 
been  explained  by  Sage  and  Bouillon  {Journal  de  Phyjique 
1781).  Though  it  has  a  ftrong  affinity  with  oxygen,  yet 
what  has  juft  been  explained  relative  to  precipitation  by  the 
metals,  ought  to  be  applied  to  its  aftion.  Pelletier  has  proved 
that  phofphorus  has  the  property  of  combining  with  metals, 
fo  that  a  part  of  that  which  is  put  in  aftion  is  capable  of  com- 
bining with  oxygen,  while  the  other  afts  equally  upon  the 
metal.  There  are  fome  metallic  folutions  which  are  not  af- 
fected by  phofphorus  5  in  others  the  metal  is  precipitated  in 
oxide,  which  doubtlefs  retains  part  of  the  acid  of  the  folu- 
tion, or  of  the  phofphoric  acid  which  is  formed ;  in  others 
the  metal  is  at  length  reduced.  Gold,  filver,  copper,  and 
merciny,  arc  among  thofe  which  refume  the  metallic  ftate. 
On  confidering  the  obfervations  which  have  been  made  on 
this  precipitation,  it  appears  that  copper  and  filver  are  preci- 
pitated by  combining  with  a  fmall  portion  of  phofphorus  : 
thus,  in  precipitating  twelve  grains  of  filver,  three  grains  of 
phofphorus  are  conhnred ;  but  onlv  about  three  grains  of  phof- 
phoric acid,  in  a  gelatinous  ftate,  are  obtained :  now,  only 
one  grain  of  phofphorus  is  neceffiiry  to  produce  this  quantity 
of  acid ;  conlequently,  more  than  two  grains  muft  have 
combined  with  the  filver.  A  part  only  of  the  mercury,  thus 
treated,  refumes  the  metallic  ftate  ;  the  reft  preferves  the  ftate 
©fan  oxide,  and  combines  with  the  phofphoric  acid.     Here 
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the  force  of  coheiion  is  weak,  and  no  combination  is  made 
with  the  phofphorus;  hence,  the  effe6t  is  but  partial,  as  whea 
iron  is  ufed.  (No.  4.) 

Though  the  affinity  of  gold  for  oxygen  b  much  inferior  to 
that  of  copper,  its  precipitation  is  not  fo  quickly  effefted,  and 
a  portion  is  precipitated  in  the  (late  of  oxide;  probably  be- 
caufe  it  has  little  difpofition  to  combine  with  phofphorus ; 
and  it  is  the  combination  of  copper  with  phofphorus  that 
determines  the  precipitation  of  the  latter  metal.  Some  of  the 
obfervations  which  I  have  here  prefcnted,  require  the  accu- 
racy of  experiment  for  their  entire  explanation:  but  all  ap- 
pear to  me  indubitably  to  prove  that  it  is  the  force  of  cohe- 
fion  which  tends  to  recombine  the  particles  of  one  individual 
metal^  and  the  mutual  affinity  of  fome  metals  which  decides 
their  precipitation  in  the  metallic  ftate;  fo  that  this  ftate  is 
more  or  lefs  fudden  and  complete,  according  to  the  force  with 
which  thefe  caufes  are  capable  of  acting  *. 

X.1V,  On  the  refultmg  Affinity, 

1.  The  refult  of  the  a6lion  of  feveral  affinities  in  the  fame 
fubftance,  I  denominate  the  refulting  affinity :  for  inftance, 
the  nitric  acid  is  compofed  of  oxygen  and  azote;  this  acid 
combines  with  potaih  ;  it  acts  upon  potafh  by  an  affinity  re-^ 
fulting  from  that  of  the  oxygen  and  of  the  azote.  The  re- 
ciprocal mutual  action  of  the  potaffi  is  likewife  a  force  refult- 
ing from  th^t  exerted  by  it  upon  each  of  the  fubftanc(is  which 
compofe  the  nitric  acid, 

2.  All  bodies  exifting  upon  the  earth  have  an  affinity  for 
each  other.  If  there  be  exceptions,  the  number  can  be  but 
very  fmall.  I  may  therefore  reafon  from  this,  and  apply  to 
all  fub (lances  that  which  obfervation  has  made  known  rela- 
tive to  affinities  and  their  modifications.  If  this  application 
be  not  forced,  if  it  accounts  for  properties  which  cannot  be 
dire6lly  eftablifhed  upon  experiment,  the  confiderations  which 
I  prefent  in  this  article  may  thro^v  fome  light  upon  feveral 
phaenomena,  which  are  owing  to  a  chemical  a6liou  flill  un- 
determined. 

3.  In  the  definition  of  refulting  affinity^  I  have  fuppofed 
that  the  affinity  of  a  compound  fubftance  is  derived  from 
thofe  of  the  fubftances  which  compofe  it.  It  is  neceflary  to 
examine  what  circumllances  may  modify  the  elementary  affi- 
nities, and  to  afcertain  the  changes  which  mull  arife  in  the 
af^nity  refulting  from  them, 

*  Fabroni  has  publilhed  Ibme  very  intercfling  obfervations  on  the  rau- 
tval  atStion  of  mctalsi.     {Journal  de  Pbj/t(iue,  Brumaire,  an.  8 J 
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4.  The  chemical  P<^ion  of  fubltances  is  weakened  in  pror 
portion  to  their  iaturation.  (Art.  II,  No.  10.)  It  mull  h^ 
concluded,  therefore,  that  the  refultincr  affinity  mu(l  be  a  lefs 
quantity  than  the  elementary  affinities  when  alone:  for  the 
latter  have  experienced  a  couinjencement  of  Saturation  ;  but 
other  circpmftances  mav  increafe  the  action  ot  the  refulting 
affinity,  or  m^^y  augment  the  weaknefs  Jt  derives  from  fatura- 
tior^. 

5.  If  one  of  the  fubftances  that  combine  change  from  a 
folid  to  a  liquid  ftate,  it  acquires  the  advantages  poflefled  by 
folvents;  and  its  affinity,  before  difguifed  by  the  fofid  ftate, 
becomes  active ;  fo  that  the  refulting  affinity  may,  on  this 
ficcount,  be  much  more  considerable  than  the  elementary 
affinities  appeared  to  be.  Thus,  when  fulphpr  is  difTolvcd  by 
potifli^  the  fulphuret  which  proceeds  from  it  exerts  a  (irong 
acti()n  upon  oxvgen  o!;as,  as  foon  as  it  has  been  rendered  li- 
quid bv  the  addition  of  water,  or  has  attracted  fufficient  hu- 
midity from  the  air:  becaufe  it  has  by  that  means  loft  its 
force  of  cohelion,  as  it  would  bv  igneous  fulion  ;  and  becaufe 
the  potafli  iikewile  exerts  an  a6lion  upon  the  oxygen,  though 
jpuch  weaker  than  that  of  the  fulphur,  fince  it  cannot  alone 
overcome  the  elailicity  of  the  gas.  The  action  of  the  fulphur 
is  dimjniffied  by  the  fum  of  that  attraction  which  it  exerts 
ppon  the  potafh,  and  upon  the  water  which  ferves  as  a  folvcnt 
to  the  fulphuret ;  but  it  gains  much  more  by  thp  liquidity 
which  it  acquu'cs,  than  it  lofes  by  this  faturation.  $trictly 
fpeaking,  all  thofe  fubflances  the  folidity  of  which  is  over- 
come l^y  a  folyei>t,  flo  aci:  by  yirtvie  of  ^  refulting  forc^  or 
affinity. 

6.  Circumftanccs  contrary  cq  the  preceding  produce  au 
pppofite  efFecl;  and  when  fiibftances,  by  combining,  become 
folid,  or  more  difpofed  to  cryftallize,  this  circumftanc^  mull 
be  added  to  the  lofs  of  force  arifing  from  the  faturation.  Pot- 
^ffi,  for  example,  and  niiric  acid,  have  both  the  property  of 
ijiflblving  it)  jicohctl,  arid  yet'ak'jhol  does  not  diflblve  nitrate 
of  potafli  \  tba|:  is,  the  force  of  cohefipn  which  belongs  tq 
that  combination,  and  which,  with  water,  produces  its  crvf- 
taHization,'has  modiiied  the  elementary  affiniiies  into  the 
refulting  affinity.  What  confirms  this  exp'anation  \s^  that 
falts  wuich  are  not  cryftallj^able  in  water,  becaufe  they  op- 
pole  only  a  leeble  cohef^on,  have,  in  general,  the  property  of 
dilTo'virjH;  in  alcohol ;  but  in  fuch  a  manner,  that  they  are  ca- 
pable  of  cryi^allizing  in  that  fluid,  becaufe  the  weaker  a6fiora 
pf  the  alcohol  carmot  overcome,  except  to  (^  certain  point, 
the  force  of  cohelion,  of  which  they  are  not  entirely  dcftitutc. 
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*The  limited  folubility  of  nitrate  of  potafh  in  water  arifes  from 
the  folubility  of  the  potafti,  as  well  as  of  the  nitric  acid,  by 
water,  being  greater  than  by  alcohol. 

7.  Bodies  a6l  in  proportion  to  the  quantity  of  them  which 
exiils  within  the  fphere  of  action.  (Art.  IV.)  Hence  we  de* 
dace,  that  an  aciion  much  {Ironger  than  that  of  the  compo- 
nent parts  may  refult  from  a  combination,  when  the  compo- 
nents, or  one  of  the  two,  pafs  from  the  elaftic  to  the  liquid 
ftate ;  for  they  then  carry  into  the  fphere  of  activity  a  more 
confiderable  quantity,  the  action  of  which  may  confiderably 
exceed  the  force  loft  by  the  faturation.  Thus  potalh  cannot 
overcome  the  refinance  which  proceeds  from  the  eliirticity  of 
the  oxygen  ai>d  azotic  gafes  5  but  if  thefe  two  be  com-^ 
bined,  in  order  to  form  nitric  acid  in  the  liquid  ftate,  they 
a(Sl  upon  the  potafli  in  a  quantity  much  greater  than  they 
could  have  applied  when  in  the  elallic  ftate;  and  the  refult 
of  their  action,  though  weakened  bv  a  commencement  of 
ftituration,  is  found  to  be  much  more  confiderable  than  if  the 
azote  and  oxvgcn  had  continued  in  the  elaftic  (tate, 

8.  The  affinity  of  a  fubftance  which  enters  into  combina- 
tion with  a  compound  fubftance,  concurs  with  the  elementary 
affinities  of  the  latter,  to  maintain  its  compolition  againft  the 
aftion  of  foreign  iubftances,  in  proportion  to  the  degree  of 
faturation  which  it  produces.  Thus  iron  eaftly  carries  off 
oxvgen  from  azote,  or  rather,  it  fiiares  it,  or  takes  a  portion; 
but  as  foon  as  the  nitric  acid  is  combined  with  potafh,  iron 
can  no  longer  feparate  its  oxygen  at  an  ordinarv  temperature; 
but  at  a  higher  temperature  the  difference  of  dilatation  fuffi- 
cientlv  deftroys  the  refulting  affinity  of  the  potalh  to  caufe 
the  iron  to  com  bine  with  the  oxygen.  In  the  oxygenated 
muriatic  acid,  the  iur- oxygen,  which  is  feebly  retained  by 
the  muriatic  acid,  paffijs  eafily  into  other  combinations;  but 
though  it  is  prefent  in  a  much  greater  proportion  in  the 
oxygenated  muriate  of  potafli,  it  is  carried  ofi"  with  njucU 
more  difficulty  by  oxvgenal^le  fubftances.  Phofphatc  t^f  lime 
is  not  decompofed  by  charcoal  even  at  a  great  degree  o\  heat; 
but  if  it  be  in  the  ftate  of  acidulous  |Tholphaie,  the'porlion  of 
acid,  which  may  be  conlidcrcd  as  in  cxcefs,  is  Cripable  of 
being  deconipofed  by  charcoal,  becaufe  not  pievenKcl  by  a 
fufficicntly  large  mal's  of  the  bafe ;  and  it  is  this  part  alone 
which  ^ilibrds  phoiphorus,  when,  in  order  to  obtain  this  i'ub- 
ttancc,  we  ufc  phofphate  of  lime  reduced  to  an  acidulous 
phofphate  by  the  fulphuric  acid. 

9.  The  contrary  takes  place  when,  inflcad  of  a  faturating 
fubftance,  which  fcrvcs  to  ftrengihcn  the  refuiung  afiinity, 
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one  is  added  that  tends  to  form  a  combination  into  whicbl 
one  of  the  conilituent  parts  muft  enter.  For  example,  whcnl 
fulphuric  acid  is  added  to  a  mixture  of  water  and  iron,  thi« 
acid  favours  the  decvimpofition  of  the  water,  becaufe  it  tends 
to  combine  with  the  metal,  and  with  a  portion  of  oxygen  ;  a 
tendency  concurring,  with  that  of  the  metal,  againft  the  atfi-» 
nity  which  forms  the  combination  of  oxygen  with  hydrogen. 

10.  From  the  preceding  remarks  we  conclude,  ihat  the 
properties  of  the  refulting  affinity  of  compound  fubftances 
may  be  reduced,  i.  To  the  advantages  of  liquidity,  and  under 
this  point  of  view  it  is  necefl'ary  to  apply  to  it  the  theory  of 
folvents  (Art.  IX.):  2-  To  the  difpofition  to  folidity,  whichj 
produces  contrary  effe6ls,  which  mufl  be  explained  by  th( 
force  of  cohefion  (Art.  V.);  3.  Lafily,  to  the  concentratioi 
of  elaftic  fubftances.  The  obfervations  prcfented  in  No.  j{ 
and  8.  prove  that,  in  thofe  compounds  in  which  elaftic  fubi 
fiances  are  concentrated,  there  are  eftablifhed,  by  a  change 
of  conftitution,  affinities  which  may  be  confidered  as  new ; 
an  additional  force  has  accrued,  to  which  we  may  apply  the 
inverfe  of  what  has  been  ftated  relative  to  the  efte6is  of  ela- 
fticity  (Art.  VI.)  The  diftinclive  character  of  the  complex 
affinities  treated  of,  (Art.  XII.)  compared  with  thofe  which 
refult  from  the  coujpofition  of  the  fubftances  of  which  I  now 
fpeak,  is,  that  in  the  firft  but  very  little  change  obtains  ia 
the  conftitution  of  the  component  parts;  fo  that,  when  the 
force  of  cohefion  or  of  elafticity  does  not  intervene,  we  may 
confider  them  in  the  fame  manner  as  they  have  been  confi- 
dered in  Art.  XII.  No.  ].,  whereas  anew  force  is  eftabliftied 
in  compounds  in  which  elaftic  fubftances  are  condenfed ;  a 
power  which  may  be  confidered  as  analogous  to  that  of  the 
cohefion  which  obtains  on  the  mixture  of  uifferent  fubftances 
that  determine  the  combinations  that  are  formed,  or  which 
require  to  be  overcome  by  the  forces  oppofed  to  it. 

11.  Caloric,  by  augmenting  elafticity,  deftroys  th^  affinity 
of  fubftances,  of  which  the  conftituent  parts  have  an  un- 
equal dilatation,  conformably  to  what  has  been  ftated  in 
Art.  VII.  .  . 

1%,  Obfervation  further  ftiows  us,  that  when  the  refulting 
affinity  is  not  fufficient  to  prevent  the  decompofition,  it  fome- 
times  renders  it  very  flow  and  tedious.  To  this  ftownefs  of 
aftion,  to  thefe  progreftive  changes  of  conftitution,  to  the 
diffiirent  degrees  of  faturation  which  take  place,  muft  be 
alcribed  moft  of  the  phasnomena  obfervable  in  vegeta- 
tion, fermentation,  the  animal  ceconomy,  and,  in  gene- 
ral,   among    all    bodies    which    contain    condenfed   elaftic 

fubftances. 


the  Laws  of  Affinity,  I37 

fubftanccs  *.     This  fubje6l  will  require  ilill  further  explana- 
tion. 

13.  The  refultlng  affinity  ought  always  to  be  confidered  as 
2  fingle  force,  while  the  fubftances  from  wiiich  it  is  derived 
remain  in  combination :  but  when  a  feparat-on  takes  place, 
>t  is  neceflary  to  confider  the  elements  of  which  it  is  com- 
pofed;  for  the  refult  will  then  be  conformable  to  what  has 
been  explained  in  the  divifion  of  fubftances,  in  proportion  to 
the  oppofite  powers  which  a(ft  upon  them. 

14.  It  often  happens  that  a  fubftance  acts  partly  by  a  re- 
fulting  affinity  and  partly  by  its  elementary  affinities.  When 
a  metal  is  diifolved  by  the  nitric  acid,  one  part  of  the  acid 
exerts  a  refulting  affinity,  and  another  a6^s  by  its  etementary 
affinities;  fo  that  the  oxygen  of  the  latter  part  is  divided  be- 
tween the  metal  and  the  azote,  and  the  oxide  which  is  formed 
is  diifolved  in  the  undecompofed  acid. 

15.  It  is  obvious,  from  what  has  juft  been  explained  rela- 
tive to  rclulting  affinity,  that  a  falfe  idea  may  be  adopted  of 
the  properties  of  a  body,  when  we  confine  ourfelves,  as 
is  too  often  done,  to  the  determination  of  its  conftituent 
parts,  without  paying  attention  to  the  other  conditions  of  its 
conflitution,  if  among  thofe  conftituent  parts  there  chance  to 
be  fome  whofe  fi:ate  has  undergone  a  confiderable  alteration. 
A  quantity  of  oxygen  gas  docs  not  poiiefs  the  fame  chtmical 
power  when  it  is  in  the  elailic  (late,  as  when  it  exerts  a  re- 
fulting force  in  its  combination  with  azote,  hydrogen,  car- 
bon, fulphur,  or  a  metal.  For  example,  the  oxygen  does 
not  exert  the  fame  action,  and  has  not  the  fame  refulting 
affinity,  in  the  fulphuric  and  the  fulphurous  arid  :  though  in 
the  fulphuric  acid  a  fmaller  proportion  of  fulphur  is  com- 
bined, yet  it  adheres  much  more  lirongly  than  in  the  ful- 
phurous acid,  and,  being  more  condenied,  it  exerts  a  much 
more  powerful  chemical  a61:ion  f.  We  ought  not  to  con- 
found the  oxygen  ^as  which  is  held  in  fokition  by  water, 
with  the  oxygen  which,  by  its  combination  with  hydrogen, 
forms  this  liquid  ;  the  difference  caufed  between  them  by  the 
ftate  of  condenfation,  produces  two  fubltances  very  ditlerent 
in  their  chemical  aft  ion.  It  is  therefore  neceflary,  either  to 
ponfider  the  whole  conftitution  of  a  body,  in  order  to  ex- 
plain its  chemical  properties,  or  to  content  ourfelves   with 

•  I  have  often  reforted  to  this  change  of  conftitution  in  the  chemical 
explanations  wluch  1  have  h;id  occufion  to  give,  and  particularly  ir.  the 
leftures  of  the  National  School,  where  I  defined  the  rel'viltint;  affinity  by 
the  name  of  lolledive  uffin'ity^  and  diilinguilhed  ir  from  ilnnentary'qffi^ 
nities. 

f  I  have  obfervcd  the  efFe6ls  of  condenfation  in  a  memoir  on  tlie  ful- 
phurous acid.  {Annalcs  de  Cbimk  17B9.) 
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eftablifhing  tbofc  propcriles  bv  experiment;  for  we  mull  pay 
attention  to  all  the  circuniftances  of  chemical  action,  to  ex- 
plain the  refult!*  f)f  [bat  action,  or  we  mull  confine  ourl'elves  j 
to  their  efti^bbihrnent  or  confirmation.  \ 

^V,   liecapllulatloji, 

•  -I.  We  have  frequently  remarked  that  the  a61ion  of  a  fub- 
llance  is  climinifbed  in  proportion  as  it  approaches  a  fiate  of 
faturation  ;  and  this  diniinuti  jn  of  force  was  applied  to  ex- 
plain feveral  chemical  pbasnomena.     It  was  aftirnied  that  a 
metal  could  only  take  a  definite  portion  of  oxygen  from  the 
nitric  acid,  becaufe,  when  ihe  oxygen  in  the  acid   is  dimi- 
nilbed,  the  remaining  portion  is  too  Itrongly  combined  with 
the  azote.     The  property  of  carrving  off  only  a  portion  of' 
oxygen  from  certain  metallic  oxides  was  attributed  to  hydro-  ■ 
gen  ;  it  was  admitted  that  when  a  fubftance  attracts  humi- 
dity from  the  air,  its  diflolving  force  comes  to  an  equili^ 
brium;  fo  th4t,  according  to  \\\q  degrees  of  dcficcation  of 
the  air,  the  fubftance  may  either  carry  otf  or  give  out  water- 
to  it.    It  was  fl^own  that  the  rtfillance  experienced  in  cxpciU 
ing  the  lad  portions  of  a  fubjlance  from  a  combination, 
either  by  the  action  of  an  affinity  or  by  that  of  heat,  is  much 
greater  than  at  the  commencement  of  the  decompoiition,  and 
lometimes  fuch,  that   its  entire  decompofition  cannot  l)eef-» 
fe6led.     Thus  it  was  afcertained  that  oxygen  could  be  but 
partially  dilengaged  from   the  oxide  of  manganefe  by   the 
aClion  of  heat.     The  combinations  which  are  formed  when 
forces  are  opppfed,  do  not  therefore  depend  upon  the  affini-. 
ties  alone,  but  upon  the  proportions  of  the  fubilances  which 
acl.     I  have  therefore  only  applied  to  all  the  phaenomena  of 
chemillry,  what  has  been  unavoidably  admitted  in  j'cjcral  of 
them  from  obiervation.     I  have  only  deduced  the  immediate 
confequences. 

%.  Thele  are,  that  fubftances  acl  in  proportion  to  their 
affinity,  and  to  the  quantity  of  them  exilling  within  the 
fphere  of  aftirity ;  that  the.  latter  may  counterbalance  the 
former  affinity;  and  that  the  chemical  action  of  each  power 
is  proportionate  to  the  faturations  it  produces.  1  have  de- 
fined by  the  word  mafs,^  or  chtw.'ical  mafsy  the  quantities  de- 
terujined  by  a  like  degree  of  iaturation,  and  confequently, 
relative  to  the  capacity  of  faturation  ;  \\\\^i\  two  fubltances 
are  in  competition  in  order  to  coTubme  with  a  third,  each  of 
them  obtains  a  degree  of  faturation  proportionate  to  its  mafs. 
The  I'ubje^l  of  the  combination  alfo  divides  its  action  in  pro- 
portion to  the  mafles,  and  by  varying  the  Ja^ter  tli^  refults 
will  alfo  be  varied. 

3.  I  have 
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3.  I  have  confidered  all  the  forces  which,  by  their  concur*^ 
renre  or  oppolition  to  the  inutual  affinity  of  the  fub{tancev«; 
broLioht  into  a6lion  according  to  the  preceding  principle;, 
niav  have  an  influence  upon  chemical  combinations  and 
phaenoniena.  They  may  be  reduced  to  the  following  heads: 
the  a6lion  of  folvents,  or  the  afpnity  which  they  exert  ac- 
cording to  their  proportion;  the  force  of  cohefion,  which  is 
the  efFe6l  of  the  mutual  affinity  of  the  parts  of  a  fubflance  of 
combination ;  the  elafticity,  whether  natural  or  produced  by 
heat,  which  ought  to  be  confidered  as  an  affinity  of  caloric; 
the  efflorefcence,  the  caufe  of  which  may  be  attributed  to  an 
affinity  which  is  not  yet  determined,  and  which  acSls  only 
under  very  rare  circumftances  5  gravity  likewjfe  exerts  its  in- 
fluence, particularly  when  it  produces  the  compreffion  of 
elafl:ic  fluids ;  but  it  may  always,  without  inconvenience,  be 
confounded  with  the  force  of  cohefion. 

4.  I  have  attempted  to  afcertain  whether  it  were  poffible 
to  determine  the  relative  affinity  of  two  fubftances  for  a  third; 
I  have  obferved  that  for  this  purpofe  it  would  be  neccflary  to 
difcover  in  what  proportions  this  third  would  be  divided  with 
a  given  quantity  of  each  of  the  two  firft,  or  rather,  would  dir- 
vide  its  action;  I  have  pointed  out  the  infurmountable  ob- 
llacles  that  would  be  met  with  in  the  means  that  mud  necef- 
farily  be  employed  to  prove  this  divifion  of  atSlion,  and  the 
changes  of  conllitution  which  would  attend  it. 

5.  As  all  the  tables  of  affinity  have  been  confl:ru6led  upon 
the  fuppofition  that  fubllances  poflefs  different  degrees  of 
affinity,  which  produce  the  decompolitions  and  combinations 
refulting  from  their  mixture,  independent Iv  of  the  propor- 
tions and  other  conditions  which  contribute  to  the  refults, 
thefe  tables  pan  only  give  a  falfe  idea  of  the  degrees  of  che- 
mical a6lion  of  the  fubltances  arranged  in  them. 

6.  Elective  affinity  is  in  itfelf  an  erroneous  exprefllon,  fince 
it  fuppofe;i  the  union  of  one  entire  fubflance  vvith  another, 
in  preference  to  a  third,  while  there  iis  only  a  diviiion  of 
a6lion,  fubje^led  to  other  chemical  conditions. 

7.  The  action  of  two,  three,  or  a  greater  number  of  fub- 
i^ances  js  fuh)e6^  to  the  fame  laws;  and  the  refult  depends 
on  their  affinity,  on  their  proportion,  or  on  the  degree  of 
their  faturation,  and  the  concurrence  or  oppolition  of  the 
forces  they  exert. 

In  all  cafes  of  perfeft  liquidity,  mutual  faturation  takes 
place,  and  the  refult  is  a  Angle  combination,  in  which  all 
the  forces  are  counterbalanced,  while  there  is  neither  preci- 
pitation nor  difenfiagement  of  claftic  matter  ;  hut  as  the  a6lion 
JS  divided  when  there  is  an  oppolition  of  forces  and  a  diffi-r- 

cnce* 
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cnce  of  faturation,  fome  fiibftances  arc  retained  in  the  new, 
combination  K'fs  (Ironglythan  before  the  mixture;  they  may j 
coniequently  vield  to  the  powefsof  cohefi<Tri,ela(licityjOi;other^ 
affinities  which  they  might  othervvife  have  relirtcd. 

8.  The  force  of  cohefion,  hitherto  confidered  merelv  as  an 
obrtacle  to  fohition,  not  only  limits  the  qnantitics  of  fub- 
(dances   which  may  be  brought  into  action  in  a  liquid,  andi 
confeqiiently  modifies  the  conditions  of  the  faturation  which 
follows,  but  is  the  power  which  caufes  the  precipitations  an'lj 
cryftallizations  that   take   place,    and  determines   the   pro^! 
portions  of  fuch  combinations  as  quit  the  liquid :  it  is  thisi 
force  which  fometiraes  even  produces  the  feparation  of  one,i 
without  its  forming  any  combination  with  another  fubdance^l 
as  we  have  remarked  in  fome  metallic  precipitations.     \  di-l 
fiinguifli  infojuhility  from  the  force  of  cohefion,  becaufe  the^ 
one  is  relative  only  to  the  aftion  of  the  folvent,  and  the  other 
is  the  effect  of  the  mutual  affinity  of  the  parts  of  a  fubftance 
or  combination,  confidered  abfolutely. 

Elafticity  a6ls  bv  producing  effects  oppofite  to  thofe  of  co- 
hefion,  which  confift  in  either  withdrawino;  fome  fubftances 
from  the  action  of  others  in  aliquid,  or  in  climinilliingthepro- 
portion  which  exilts  within  the  fphcre  of  activity ;  but  when- 
all  the  fubftances  are  in  the  eladic  llate^  their  a<S\ion  is  fub- 
N  jeded  to  the  fame  conditions. 

If  tables  were  formed  which  would  reprefent  the  difpofition 
to  infolubility  or  volatility  in  the  different  combinations, 
thev  would  ferve  to  explain  a  great  number  of  combinations 
which  take  their  origin  from  the  mixture  of  different  fub- 
ftances,  and  from  the  influence  of  heat. 

9.  Caloric  a6l;s  upon  bodies  like  the  other  folvents,  when 
it  is  not  in  a  ftate  ci^  radiant  caloric,  becaufe  in  this  cafe  it 
is  not  in  combination.  It  fhould  exceed  the  greatell  part  of 
the  force  of  cohefion,  in  order  to  render  a  body  liquid  ;  other 
affinities  alfo  rnav  concur  witTi  it  to  produce  this  effe6l,  in 
the  fame  manner  as  itfelf  concurs  with  the  aftion  of  other 
folvents.  It  is  not  diftributed  aniong  bodies  in  proportion 
to  their  weight,  or  to  their  bulk,  when  it  produces  the  de- 
grees of  temperature  indicated  by  the  thermometer,  in  the 
lame  manner  as  an  acid  does  not  take  up  an  equal  quantity 
of  the  different  alkalis,  to  attain  the  fame  degree  of  fatura- 
tion ;  and  were  tables  of  I'pecific  paloric  CQn(lru6i:ed,  they 
would  be  fimilar  to  thofe  of  fpccific  acidity  or  alkalinity.  The 
latter,  however,  would  reprefent  the  whole  faturation  to  a 
certain  afihmed  point,  becaufe  pure  acids  and  alkalis  might 
be  employed  3  but  the  fpecific  calorics  could  only  be  deter- 
mined 
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mined  from  an  unknown  point  of  faturatlon  to  another  point, 
the  bodies  fubmittcd  to  experiment  being  already  combined 
with  a  quantity  of  caloric.  The  refults,  which  may  be  ob- 
tained between  two  points  of  j^he  fcale  of  the  thermometer, 
have  no  known  connection  with  the  total  quantities.  To 
attempt  to  form  a  conclufion  of  one  from  the  other,  would 
be  the  fame  as  to  pretend  to  determine  the  comparative  folu- 
bility  of  the  muriate  of  foda,  and  the  nitrate  of  potafh  in 
water,  by  experiments  made  only  at  or  towards  the  point  of 
ebullition  or  of  congelation.  In  the  former  cafe  we  fhould 
fay  that  three  parts  of  water  would  be  required  for  the  folu- 
tion  of  one  part  of  muriate  of  foda,  and  only  half  a  part 
would  be  nccelTary  to  diflolve  one  part  of  the  nitrate  of  pot- 
adi ;  in  the  latter,  that  much  lefs  water  would  be  required  to 
dillblve  the  muriate  of  foda  than  to  diflblve  the  nitrate  of 
potafli  *. 

The  force  of  cohcfion  in  a  bodv  on  its  taking  the  folid  ftate 
obliges  a  part  of  the  caloric  to  feparatej  in  the  fame  manner 
as  when  a  fait  cryltallizes,  it  abandons  part  of  the  folvent,  or 
even  a  part  of  the  acid_,  or  of  the  alkali,  with  which  it  might 
be  combined. 

10.  It  may  be  faid  that  the  affinities  may  really  be  repre- 
fented  by  the  tables  of  capacity ;  fince  they  may  afford  the 
meafure  of  the  action  of  one  fub fiance  upon  another,  when 
a  common  term  of  faturation  is  found,  fuch  as  neutralization 
for  the  acids  and  the  alkalis,  and  thermometric  temperature 
for  caloric ;  but  nothing  could  poffibly  be  concluded  for  che- 
mical action  at  another  term  of  faturation,  and  more  parti- 
cularly for  another  conftitution,  and  for  all  the  circumftances 
in  which  the  forces  of  elaiticity  and  cohelion  might  not  be 
introduced. 

11.  Having  confidered  all  the  affinities  which  may  jointly 
produce  chemical  action,  I  next  examined  how,  in  the  com- 
pounds, they  may  rcfult  from  their  conRituent  parts,  in  order 
to  acquire  a  conception  how  the  varied  povv^ers,  which  pro- 
dace  all  the  chemical  pha^nomena,  can  be  derived  from  one 
fingle  property  of  fimple  bodies.  1  he  obfervations  prefented 
on  this  fubjedl  have  ffiown,  that  what  principally  diftinguiilies 
compound  fubftances,  whofe  a6lion  is  confidered  as  fimple^ 
is,  the  condenfation  of  the  confiituent  parts,  on  which  a  new 
affinity  depends;  an  affinity  very  dijBTerent  from  that  which 
the  fame  parts  pofl'efs  in  the  elaftic  liatc :   the  elementary 

•  This  confideration  alone,  that  fpccific  caloric  has  no  known  relation 
to  the  quantity  of  caloric  combined  in  a  body,"  rtiows  that  che  experiments 
tv  which  Rufnforcl  has  lately  pretended  to  prove  that  caloric  is  not  a  con- 
.fthucat  part  of  bodies,  cannot  load  to  lucii  a  conciulion. 

affinities 
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affinities  are  mocHfiecl  by  the  (late  of  faturatlon,  by  the  forci 
of  cohcfioii,  or  by  the  variations  of  elafticity  :  the  refulting; 
affinity  may  undergo,  by  combination,  a  new  degree  of  fatu-^ 
ration  which  tends  to  fupport  tlie  compoiition,  or  may  be 
weakened  by  other  tendencies  to  combination  with  one  of 
the  con(iitucnt  ful)llances. 

12.  The  confidcrations  which  I  have  prefented  fefpe6lingj 
the  modilications  of  chemical  action,  do  not,  however,  preJ 
vent  us  from  ufmg  the  term  afjlnity  to  denote  the  whole  che-l 
mical  power  of  a  body  exerted  in  a  giveii  fituatiort,  either  byl 
its  prefent  conftitution,  its  proportiouj  or  even  by  the  con-j 
currence  of  other  affinities ;  only  we  muit  avoid  confideringl 
this  power  as  a  conftant  force ;  for  it  would  be  erroneous  t( 
infer  from  its  prefent  effects,  in  any  inftance,  what  the^ 
would  be  under  other  conditions; 

[  To  be  continued.  ] 
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Method  of  viaking  iVines, 

[Continued  from  p.  19,] 

V,  The  Method  of  tahing  the  Wine  from  the  Vats,  and  the 
proper  Period  for  that  Purpofe, 

jL\T  all  times  agriculturifts  have  considered  it  as  a  matter 
of  great  importance,  to  be  able^  by  unerring  figns,  to  dif- 
cover  the  molt  favourable  period  for  taking  the  wine  from 
the  vats;  but  here,  as  in  other  things,  they  have  fallen  into 
the  very  great  inconvenience  of  general  methods.  This  pe- 
riod ought  to  varv  according  to  the  climate,  the  feafon,  and 
the  nature  of  the  wine  propofed  to  be  obtained,  and  of  other 
circumdances,  which  muft  always  be  kept  in  view. 

It  will  be  proper  for  us,  therefore,  to  lav  down  principles 
rather  than  to  prefcribe  methods;  for,  in  our  opinion,  this  is 
the  onlv  wav  to  make  ourfelves  malters  of  the  operations,  and 
to  bring  together  the  whole  of  thofe  phtenomena,  the  know- 
ledijje  and  comparifon  of  which  become  neceffiiry  before  any 
decifion,  founded  upon  certainty,  can  be  given. 

Some  aorriculturifts  have  ventured  to  determine  a  fixed 
period  for  fermentation  5  as  if  it  ought  not  to  vary  according 
to  the  temperature  of  the  air,  the  nature  of  the  grapes,  the 
quality  of  the  wme,  &c.  Others  confider  as  a  fign  that  the 
wine  is  fit  to  be  removed  from  the  vats,  the  linking  down  of 
the  vintac:e5  beinir  certainlv  is^norant  that  almoil  the  whole  of 

the 
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Ihe  wines  of  the  North  would  lofe  their  nioft  valuable  quali- 
ties, if  their  removal  of  the  vats  were  delayed  till  that  time. 

There  are  fome  eountries  where  it  is  judged  that  the  fer- 
mentation is  eompletcd,  when  the  wine^  after  being  put  into  a. 
glafs,  exhibits  no  foam  at  the  top,  and  no  air-bubbles  at  the 
lidcs  of  the  glafs.  In  other  places  it  is  thought  iufhcient  to 
fliake  the  wine  in  a  bottle^  or  to  pour  it  from  one  glafs  into 
another  feveral  times,  to  afcertain  whether  there  exifts  any 
foam.  Bui  befides  that  all  new  wines  give  more  or  lei's 
foam,  there  are  many  in  which  that  mark  of  effervefcence 
ought  to  be  preferved^  in  order  that  they  may  not  lofe  one  of 
their  principal  properties. 

In  fome  countries,  a  ftick  is  immerfed  in  the  vat,  and 
fpeedilv  drawn  out;  the  wine  is  then  fuflered  to  drop  from  it 
into  a  glafs,  to  fee  whether  a  circle  of  foam  is  formed  in  it. 
Which  is  called  fa'ire  la  roue.  Some  thruft  their  hand  into 
the  refufc,  and,  applving  it  to  their  nofe,  judge,  by  the  fmell, 
of  the  itate  of  the  vat :  if  the  fmell  is  mild,  they  allow  the 
wine  to  ferment  fome  time  longer;  if  it  is  flrong,  it  is  re- 
moved from  the  vats* 

Some  agriculturitts,  alfo,  confult  only  the  colour  in  order 
to  regulate  the  period  of  removing  the  wine  from  vats.  They 
fuifer  it  to  ferment  till  the  colour  becomes  fuHiciently  dark  : 
but  the  coloration  depends  on  the  nature  of  the  grapes  ; 
and  mud  in  the  fame  climate,  and  produced  from  the  lame 
foil,  does  not  always  {how  the  fame  difpofition  to  acquire  co- 
lour ;  which  renders  this  fign  exceedingly  variable  and  very 
inl'ufTicient* 

It  thence  follows,  that  all  thtfe  figns,  taken  feparately,  can- 
not exhibit  invariable  refults ;  and  that,  if  we  wifli  to  re(t  on 
fixed  bafes,  recurrence  mull  be  had  to  principles. 

The  objctSt  of  fermentation  is  to  decompofe  the  faccliarine 
principle  :  the  more  abundant)  therefore,  this  princij)le  is,  the . 
fermentation  mufl  be  brilker,  or  continued  for  a  longer  time. 

One  of  the  infeparabie  etfe^ls  of  fermentation  is,  the  pro- 
^duc'lion  of  heat  and  carbonic  acid  o;as.  The  fn-lf  of  thefe  re- 
fults tends  to  volatilize  and  to  difperfe  the  llavour  and  linell, 
which  forms  one  of  the  princij)al  chara^rters  of  certain  wines. 
The  fecond  carries  outwards,  and  caufes  to  be  loft  in  the  air 
a  fluid,  which  if  retained  in  the  beverage  would  render  it 
more  agreeable  and  pungent*  Fn)m  thele  principles  it  fol- 
lows, that  weak  wines,  but  of  an  agreeable  flavour,  require 
little  fermentation ;  and  that  colourlels  wines,  the  principal 
property  of  which  is  to  be  brifk,  ought,  to  remain  fearcely  at 
all  in  the  vats. 

Tht?  moll  immediate  produiSl  of  fermentation  is  the  forma- 
tion 
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tlon  of  alcohol,  which  refiilts  immediately  from  the  clecotti- 
pofition  of  the  fugar.  When  the  grapes,  therefore^  are  very 
facc;harine,  fuch  as  thofe  of  the  fouih,  the  fermentation  mull 
be  brifk,  and  long  continued  ;  bccaufe  thefe  wines,  being 
tlertined  for  diftillation,  ought  to  produce  immediately  all 
the  alcohol  that  can  refult  from  the  decompofition  of  the 
whole  of  the  faccharine  principle.  If  the  fermentation  be 
flow  and  weak,  the  wines  remain  lufcious,  and  do  not  be- 
come warm  and  agreeable  till  they  have  long  worked  in  the 
vats. 

In  general,  grapes  abundant  in  the  faccharine  principle 
mull  ferment  a  long  time.  In  the  Bordelois,  the  fermenta- 
tion is  fuffered  to  work  itfelf  to  an  end  :  the  wine  is  never  re- 
moved from  the  vats  tillthe  heat  has  fubfided. 

According  to  thefe  principles  and  others,  deduced  from 
the  theory  before  eftabliibed,  we  may  draw  the  following 
confequcnces : 

I  ft.  The  muft  ought  to  remain  in  the  vats  the  lefs  time 
according  as  it  is  lefs  faccbitrine.  Light  wines,  called  in 
Burgundy  vins  de  pri??ie7^r/\mtinot  bear  the  vat  atbove  from 
fix  to  twelve  hours. 

2d,  The  muft  ought  H.6  remain  the  lefs  time  in  the  vats, 
according  as  it  is  propofed  to  retain  the  acid  gas,  and  to  form 
brifk  wines  :  in  that  cafe,  it- is  thought  fufticient  to  tread  the 
grapes,  and  to  put  the  jyice-  into  the  cafks  after  it  has  been 
left  in  the  vat  twenty- four  lioiirs,  and  fometimes  without 
having  been  in  the  vat  at  all.  In  this  cafe,  the  fermentation. 
On  the  one  hand,  is  lefs  tmnultuous;  and,  on  the  other,  the 
gas  can  with  lefs  cafe  be  volatilized  5  w hi th  contributes  to 
retain  that  highly  volatile  fubitance,  and  to  make  it  one  of 
the  principles  of  the  liquor. 

3d,  Muft  ought  to  be  left  .iit  the  vats  lefs  time,  according 
as  it  is  propofed  to  obtain  win^^  lefs  coloured.  This  condi- 
.tion  is  of  great  importance  -in  regard  to  brilk  wines,  one  of 
the  molt  valuable  qualities  of  which  is  their  want  of  colour. 

4th,  Muft  ought  to  remniii4n  the  vats  lefs  time,  according 
as  the  temperature  is  warftierj  and  the  mafs  more  volumi- 
nous, &:c.:  in  that  cafe,  thfe  brifknefs  of  the  fermentation 
makes  up  foi*  its  fhortnefs'of^itration. 

5th,-  The  muft  ought  to  reiniain  in  the  vats  lefs  time,  ac- 
"Cording  as  it  is  propoied  to  oblsiin  wine  of  a  more  agreeable 
flavour.  .     ■  .vs 

6th,  The  fermentatiah.^"nn'Th€  other  hand,  will  be  longer, 
according  as  the  facchai  -rinciple  is  more  abundant^  and 
the  muft  thicker. 

7th,  It  will  be  longtrlf  the  ^'ines  are  deftined  for  diftilla- 
4  tion  i 
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tion  ;  in  which  cafe^  every  thing  ought  to  be  facrificed  to  the 
proclu6tion  of  alcohol. 

8th_,  The  fermentation  will  be  longer,  according  as  the 
temperature  has  been  colder  when  the  grapes  were  colle6led, 

9th,  The  fermentation  will  be  longer^  according  as  the 
wine  is  required  to  be  more  coloured. 

From  thefe  principles  it  may  be  conceived  why  in  one 
country  the  fermentation  in  the  vat  terminates  in  twenty- 
four  hoitrs,  while  in  others  it  continues  for  twelve  or  fifteen 
days;  w^hy  one  method  canfiot  be  generally  applied;  and 
ivhy  particular  procefTcs  may  be  attended  with  errors,  &c. 

Gentil  admits  as  an  invariable  fign  of  the  neceffity  of  re- 
moving the  wine  from  the  vat,  the  difappearance  in  regard 
to  tafte  of  the  fweet  and  faccharine  principle.  Tlife  difap- 
pearance, as  he  obferves,  is  only  apparent,  but  the  favour  of 
the  little  that  remains  is  concealed ;  the  alcohol,  the  favour 
of  which  predominates,  terminates  its  decompofition  in  the 
cafks.  It  is  alfo  evident  that  this  fign,  which  is  not  at  all 
applicable  to  white  wine,  cannot  be  employed  for  wines  de- 
flined  to  remain  lufcious. 

The  fions  deduced  from  the  finkine^  down  of  the  head  or 
refufe,  and  the  coloration  of  wines^  arc  attended  with  the 
like  inconveniences,  and  we  muft  return  from  them  to  the 
principles  above  eltabliflied.  ThJ^  is  the  only  method  of 
avoiding  error. 

A  provident  agriculturift  will  always  prepare  his  cafks,  on 
the  approach  of  the  vintage^  in  fuch  a  manner  that  they 
tnay  be  ready  to  receive  the  wine  as  it  comes  from  the  vat. 
The  preparation  given  to  them  is  as  follows: 

If  the  calks  are  new,  the  wood  of  which  they  are  compofcd 
retains  an  aflringency  and  bitternefs,  which  may  be  Iran f- 
niitted  to  the  wine;  and  thefe  faults  may  be  corrected  by 
pouring  warm  water  and  ialt  water  into  them  feveral  times 
in  fucceflion.  Thefe  liquors  mufl  be  well  fhaken,  and  fuf- 
fered  to  remain  in  them  till  they  penetrate  the  texture  of 
the  wood^  and  extra6l  the  pernicious  principle.  If  the  cafks 
are  old,  and  have  been  frequently  employed,  one  end  of  them 
is  opened  :  the  ftratum  of  tartar,;  with  which  the  infide  is  co- 
vered, is  fcrapcd  ofi^",  and  thef  are  waflied  with  warm  water 
or  with  wine.  ^  , 

In  general,  the  moft  ufual  methoils  of  preparing  the  cafks 
are  confined  to  the  following; 

ifl,  VVafli  the  cafk  with  cold  vvater,  then  pour  into  it  a 
quart  of  fait  water  in  a  Ilatjb.pf  febuljition;  flop  the  bung- 
hole,  and  ihake  it  in  every  dire^liqi) :  empty  it,  let  the  water 
drain  well  off;  then  take  two.quarts  qf  feriiienting  njuH,  and, 
.,  Vol.  X-  K,  having 
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having  boiled  and  llcimmed  it,  pour  it  boiling  liot  intri  (tie 
cafk;  clofe  it  and  again  lliake  it^  after  which  fiiffer  it  ta 
draiil  off. 

2d,  Warm  U'inc  may  be  employed  in  (lead  of  the  above 
preparations. 

3d,  An  infufion  of  the  flowers  of  the  peach-tree,  8cc.  may 
alfo  be  ufed. 

When  the  cafks  have  acquired  any  bad  quality,  ftich  as 
niuftinefs,  Sec.  they  muft  be  burnt :  it  is  pollible  to  conceal 
thefe  defefts,  but  there  13  reafon  to  fear  they  min^ht  reappear. 

The  antient  Romans  put  gypfum,  myrrh,  and  various  aro- 
matic fubllances  into  the  calliis  into  which  their  wines  were 
removed  from  the  vat.  'J'his  is  what  they  called  ccnd'iturct 
mnoruni.  The  (jrceks  fometimes  added  a  little  bruifed  myrrh 
and  argil.  Thcfe  fubftances  not  only  perfumed  the  wine^  but 
ferved  alfo  to  clarify  it. 

When  the  calks  arc  properly  prepared,  they  are  depoflted 
on  cafk-ftands,  and  thus  raifed  fome  inches  from  the  ground, 
both  to  prevent  the  adtion  of  putrid  humidity,  and  for  the 
more  convenient  drawing  off  the  wine  which  they  contain.- 
They  mud  be  arranged  in  parallel  rows  in  the  cellar,  with 
fufficient  room  between  for  a  perfon  to  examine  whether  any 
of  them  leaks. 

In  the  callcs  thus  prepared  the  wine  is  depofited :  when  it 
is  thouo;ht  to  have  remained  a  fufficient  time  in  the  vat  for 
this  purpofe,  the  tap  of  the  vat,  which  is  raifed  fome  inches 
above  the  ground,  is  opened,  and  the  wine  is  fuffered  to  run 
into  a  refervoir,  generally  conftrudled  below,  or  into  a  veffel 
placed  on  purpoic  to  receive  it:  the  wine  is  immediately 
drawn  from  the  refervoir  and  carried  to  the  cafks,  into  which 
it  is  introduced  bv  means  of  a  funnel. 

The  liquor  which  floats  over  the  depofit  of  the  vat  is  called 
in  Burgundy  furmout.  This  y/zrwo/'/'/ is  carefully  drawn  oft', 
and  put  into  callcs  capable  of  containing  30  gallons,  or  into 
half  calk^;  of  i  f^.  T\\\%furrnoUt  forms  a  lighter  kind  of  wine, 
more  delicate  and  lefs  coloured. 

When  all  the  wine  which  the  vat  can  furnifli  has  been 
drawn  off,  nothing  remains  but  the  head,  which  has  funk 
down  alniod  to  the  depofit.  This  refufe  is  ftill  impregnated 
with  wine,  and  retains  fuch  a  quantity,  that  it  may  be  ex- 
tra«Sled  by  means  of  the  prefs.  But  as  the  head,  which  has 
been  in  contact  with  the  atmofpherlc  air,  for  the  mofl:  part 
contrails  a  little  acidity,  efpecially  when  the  vintacje  has  re- 
mained a  long  time  in  the  vat,  it  mull  be  carefully  Separated, 
in  order  to-be  preffed  by  itfelf;  by  which  means  it  will  pro- 
duce very  good  vinegar. 

When 
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When  the  depofit  in  the  vat  has  been  preflcd,  the  vine 
that  flows  from  it  is  put  into  the  calks  with  the  reft ;  after 
Vvhich  the  prefs  is  eafed,  and  the  refufe  is  cut  quite  round,  to  ■ 
the  thicknefs  of  three  or  four  inches^  with  a  fliarp  ihovel ; 
that  vvhich  has  been  cut  off  is  thrown  into  the  middle^  and 
again  fubje(Sled  to  the  prefs :  the  operation  of  cutting  is  a 
fecond  time  repeated^  and  the  cut  matter  is  prefled  as  before* 

The  wine  arifing  from  the  firft  catting  is  the  ftrongeft ; 
that  arifing  frorii  the  third  is  harder^  hariher^  greener^  and 
more  coloured. 

Sometimes  a  firft  cutting  is  thought  fufficient^  efpecially 
when  the  refufe  is  deftined  For  the  acetous  fermentation.  The 
produ6l  of  thefe  different  cuttings  is  often  mixed  together  in 
feparate  cafks,  in  order  to  obtain  wine  coloured  and  pretty 
durable;  and  in  fome  places  it  is  mixed  with  common  wine 
when  it  is  required  to  give  to  the  latter  colour,  ftrength,  and 
a  flight  aftringency.  Jn  Champagne,  the  wine  of  the  flrft 
prefling  is  mixed  with  that  ariling  from  fucceeding  cuttings. 

The  wine  of  the  prefs  is  the  Icfs  coloured  according  as  it 
is  prefled  more  weakly  and  more  fpeedily.  Thefe  wines  in 
Champagne  are  called  gray  ivines.  The  wine  arifing  from 
the  firft  and  fecond  cutting  is  called  aell  de  perdrix;  and  that 
arifing  from  the  third  and  fourth,  vindetaille:  the  laft  is 
the  moft  coloincd,  but  it  is  ftill  airreeable* 

The  refufe,  when  ftrongly  preffed^  acquires  fometimes  the 
hardnefs  of  ftone.     It  is  applied  to  various  ufes  in  commerce. 

I  ft,  In  fome  countries  it  is  diftilled  in  order  to  make  a 
fpirit,  which  is  called  eau-de-vie  de  marc »  In  Champagne 
it  is  known  under  the  name  of  eau-de  d'Aixme  \  but  it  has  a 
bad  tafte.  This  dillillation  is  adv-antageous,  efpecially  in 
countries  where  the  wine  is  highly  generous,  and  where  the 
preifes  do  not  prel'«  very  clofely^ 

2d,  In  the  neighbourhood  of  Moutpellier^  the  refufe  is  put 
into  caflis,  where  it  is  carefully  trod  upon;  and  it  is  then 
prefervcd  for  making  verdigris  *. 

2f<\^  In  other  places  it  is  rendered  acid  by  carefully  airino* 
it,  and  the  vinegar  is  then  extra6ied  by  ftrong  prellhre.  The 
expreflion  may  even  be  facilitated  by  nioiftening  it  with  water. 

4th,  In  feveral  cantons  the  cattle  are  fed  with  the  refufe : 
as  it  comes  from  tlie  prefs,  it  is  broken  with  the  hands  in 
order  to  divide  the  lumps;  it  is  then  thrown  into  caflcs, 
where  it  is  moiftened  with  water,  and  it  is  covered  with 
earth  mixed  with  llraw  :  this  covering  is  about  7  or  8  inches 
in  thicknefs.  When  bad  weather  prevents  the  calllc  fro)ii 
going  out  into  the  fields,   about  6  or  7  pounds  of  this  refufe 

*  See  Phllolbphical  Magazine,  Vol,  IV. 
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is  foaked  in  \varm  water  with  bran,  draw,  turnips,  potatoes, 
and  oak  or  vine-leaves,  which  have  been  prelerved  on  pur- 
pofe  in  water :  a  little  fait  may  be  added  to  this  mixture,  which 
is  given  to  the  cattle  in  a  tub  evening  and  morning.  Horfea 
and  cows  are  fond  of  this  food  5  but  it  muft  be  given  to  the 
latter  in  moderation,  becaufe  it  would  csufe  their  milk  to 
turn  four.  The  refufe  of  white  grapes  is  preferred  on  account 
of  its  not  having  been  fermented, 

5th,  The  Ihmes  contained  in  the  grapes  ferve  for  feeding 
poultry :  oil,  alfo,  may  be  extracted  from  them. 

6th,  The  refufe  may  be  bm'nt  to  obtain  alkali  :  4000 
pounds  of  refufe  yield  500  pounds  of  afties,  which  give  10 
pounds  of  dry  alkali. 

VI,  Of  the  Method  of  managing  the  Wine  In  the  Cajks, 

The  wine  depofited  in  the  cafks  has  not  reached  its  lall 
degree  of  preparation.  It  is  turbid,  and  ftill  ferments;  but, 
as  the  movement  of  it  is  lefs  tumultuous,  this  flate  of  it  has 
been  called  the  injenjihie  fermentation. 

Soon  after  the  wine  has  been  put  into  the  cafk,  a  flight 
hiffing  is  heard,  which  arifes  from  the  continued  difcngage- 
ment  of  the  carbonic  acid  gas  that  efcapes  from  every  point 
of  the  liquor;  foam,  which  pafTes  over  through  the  bung- 
hole,  is  formed  at  the  top,  and  care  is  taken  to  keep  the  calk 
always  full,  that  the  foam  may  efcape,  and  that  the  wine  may 
difgorge  itfelf.  For  a  fliort  time  it  will  be  fufficient  to  faiteii 
a  piece  of  paper  on  the  bung,  or  to  lay  a  tile  over  it. 

In  proportion  as  the  fermentation  decreafes  the  mafs  of 
the  liquid  finks  down  ;  and  this  deprelTion  is  carefully  watch- 
ed, in  order  to  pour  in  more  wine,  that  the  calks  may  be  al- 
ways kept  full.  There  are  Tome  countries  where  this  opera- 
tion is  performed  every  day  for  the  firll  month,  every  four 
days  during  the  fecond,  and  every  eight  till  it  is  drawn  off. 
This  is  the  method  practifcd  in  regard  to  the  delicious  wines 
of  the  Hermitage. 

In  Champagne,  the  gray  'uuines  are  fuifered  to  ferment  in 
the  caflcs  ten  or  twelve  days :  and  when  they  ceafe  working 
up,  the  calks  are  clofed  by  means  of  the  bung,  leaving  a 
fmall  vent-hole  at  one  fide  of  it.  This  vent-hole  is  clofed  eight 
or  ten  days  after  with  a  wooden  peg,  which  may  be  taken  out 
at  pleafure.  When  the  calks  have  been  clofed,  frclh  wine 
mutt  be  poured  in  through  the  vent-hole,  every  week  for 
twenty-five  days ;  then  every  two  mouths  as  long  as  the  wine 
remains  in  the  cclhr.  When  the  wines  have  not  fufficient 
bodv,  nnd  are  too  <rrecn,  which  is  the  cafe  when  the  feafon  ha& 
befiu  damp  and  cold  ;  or  ii  they  are  too  luicious,  which  is  the 
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cafe  when  the  feafon  has  beei^  too  dry  and  warm,  the  cafks 
are  rolled  five  or  fix  times  twenty-five  days  after  the  wine  has 
been  made,  to  mix  well  the  lees;  and  this  operation  is  re- 
peated every  eight  days  during  a  month  :  by  thefe  means  the 
wine  is  improved. 

The  fermentation  of  the  wines  of  Champagne  deftined 
to  be  brilk  is  continued  very  long :  it  is  believed  that  wine 
can  conftantly  be  briik,  provided  it  be  put  into  bottles  be- 
tween the  time  of  the  vintacre  till  the  month  of  May  ;  and 
that,  the  nearer  to  the  time  of  the  vintage,  the  better  it  foams. 
We  are  affured  alfo  that  it  always  foams  if  put  into  bottles 
between  the  loth  and  14th  of  March.  Wine  never  be- 
gins to  foam  till  fix  weeks  after  it  has  been  put  into  bottles. 
Slountain  wine  foams  better  than  Champagne :  when  wine 
is  put  into  flafks  between  June  and  July  it  foams  liule,  and 
not  at  all  if  bottled  in  0(Slober  or  November, after  the  vintage. 

In  Burgundy,  when  the  fermentation  in  the  caflc  has 
flackened,  the  cafks  are  clofed,  and  a  fmall  hole  is  made  in 
them  near  the  bung,  which  is  clofed  with  a  peg.  This  peg 
is  drawn  out  from  tin^e  to  time  to  fuffer  the  remainder  of  the 
gas  to  efcape. 

In  the  environs  of  Bourdeaux  it  is  cuflomary  to  begin 
pouring  in  new  wine  eight  or  ten  days  after  the  wine  has 
been  put  into  the  cafks.  A  month  after,  the  bung  is  put  in, 
and  new  wine  is  poured  in  every  eif^ht  days  :  at  firft,  the  bung 
is  put  in  very  gently,  and  it  is  gradually  driven  in  clofer  with^ 
out  incurring  any  danger. 

The  white  wunes  are  drawn  off  about  the  middle  of  De- 
cember, and  they  are  then  fulphured.  The  white  require 
more  care  than  the  red,  becaufe  they  contain  more  dregs, 
and  are  more  difpofed  to  become  oily. 

Bed  wines  are  not  drawn  oft' till  the  end  of  March  or  be- 
ginning of  April.  The  latter  eafier  turn  four  than  the  white, 
which  renders  it  neceftary  to  keep  them  in  cooler  cellars 
during  the  hot  weather. 

Some  people,  after  the  fecond  drawing  off,  turn  the  bar- 
rels with  the  bung  on  one  fide,  and  thus  keep  the  wine  her- 
metically fealed,  without  having  need  to  pour  in  new  wine, 
as  there  is  no  lot's.  The  wine  then  is  not  drawn  off  btit  every 
year  at  the  fame  period,  uniii  it  is  found  convenient  to  drink 
It.  As  the  procefl'cs  every  where  followed  are  nearly  the  fame, 
wefliall  not  multiply  details,  which  would  be  only  repetitions. 

When  the  fermentation  has  ceafed,  and  the  mafs  enjoys 
perfect  repofe,  the  wine  is  completely  made.  But  it  acquires 
new  qualities  by  clarification  ;  and  by  this  operation  is  pre- 
fervcd  from  the  danger  of  turning  four. 

^  K3  Thi» 
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This  clarification  is  cfFe<Slccl  fpontaneoufly  by  time  and  rcJ 
pofc  ;  and  there  is  gradually  formed  a  depofit  at  the  bottom 
of  the  calk  and  on  the  fides,  which  frees  the  wine  from  every 
thing  not  in  abfolute  folution  in  it,  or  which  is  in  it  in  excefs. 
This  dejwfit,  called  the  lees,  fcrccs,  is  a  confufcd  mixture  of 
tartar  principles,  analogous  to  fibrous  matter  and  colouring 
matter. 

But  thefc  matters,  though  dcpofited  in  the  cafk,  and  pre- 
cipitated from  the  wine,  are  fufccptible  of  being  ftill  mixed 
with  it  by  agitation,  change  of  temperature,  &c. ;  and  in 
that  cafe,  befides  injuring  the  quality  of  the  wine,  which 
they  render  turbid,  they  may  communicate  to  it  a  new  fer- 
mentation, which  makes  it  deo;cncrate  into  vine2;ar. 

To  obviate  this  inconvenience,  the  wine  is  drawn  off  into, 
other  vcflcls  at  different  periods;  all  the  lees  which  have  been 
precipitated  are  carefully  feparated  5  and  every  thing  exifting 
m  it  in  a  Oate  of  incomplete  folution  is  di  fen  gaged  from  it  by 
fimple  procefics,  which  we  fliall  hereafter  detail.  By  means 
of  thefe  operations  it  is  clcanfed  and  purified,  and  deprived  oC 
all  thofe  matters  which  might  determine  acetification. 

Every  thing  that  relates  to  the  art  of  preferving  wines  may 
be  reduced  to  fulphia-hig  and  cLn'ifi cation. 

Sulphuring  of  IJlne, 

jf{,  To  fulphur  wine  is  to  impregnate  it  with  a  fulphurous 
vapour  obtained  by  the  combuftion  of  fulphured  matches. 

The  method  of  compofing  theJe  matches  varies  confiderably 
in  different  places  ;  fome  mix  with  the  fulphur  aromatic  fub- 
flances,  fuch  as  powder  of  cloves,  cinnamon,  ginger,  Flo- 
rentine, iris,  flowers  of  thyme,  lavender,  marjoram,  &c.  and 
melt  the  mixture  in  an  earthen  vefll-i  over  a  moderate  fire. 
In  this  melted  mixture,  raa;s  of  cotton  cloth  are  dipped  in 
order  to  be  burnt  in  the  calks.  Others  employ  fulphur  alone, 
which  they  melt  over  the  fire,  and  dip  rags  in  it  in  the  fame 
manner. 

In  the  method  of  fulphuring  cafks  there  is  alfo  confi- 
derable  variety.  Sometimes  the  match  is  fwfpended  at  the 
end  of  an  iron  wire  ;  it  is  then  lighted,  and  put  into  the  cafk 
intended  to  be  filled  with  wine  ;  the  cafk  is  then  flopped,  and 
the  match  is  left  to  burn  :  the  internal  air  becomes  dilated, 
and  is  expelled,  with  a  hiding  noile,  by  the  fulphurous  gas : 
two,  three,  or  more  matches  are  burnt  in  this  manner,  ac- 
cording as  may  be  thought  neceffarv.  When  the  combuftion 
is  terminated,  the  fides  of  the  calk  are  fcarcely  acid;  the 
wine  is  then  poured  into  it.  ]n  other  countries,  two  or 
three  paiifuls  of  wine  are  poured  into  a  good  calk;  a  ful- 

phurecl 
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phured  match  is  then  burnt  in  it;  and  when  the  combuftiou 
is  finifhed,  the  cafk  is  Hopped^  and  lliaken  in  every  direclion. 
After  bein^  left  at  reft  for  an  hour  or  two,  it  is  unftopped, 
more  wine  is  added ;  it  is  then  again  fulphured,  a«d  the  ope- 
ration is  repeated  till  the  cafk  oe  full.  This  is  the  procefs 
ufually  followed  at  Bourdeaux. 

At  Marfcillan,  near  the  commune  of  Cette,  in  Languedoc, 
a  kind  of  wine  is  made  of  white  grapes  called  mute  ^cine, 
which  is  employed  to  fulphur  others.  The  vintage  is  trod 
and  prefted  without  giving  it  time  to  ferl>ent;  it  is  then  put 
into  calks  filled  one-fourth  ;  feveral  matches  are  burnt  over 
it;  and  the  cafks  are  ftrongly  fhaken,  until  no  more  gas 
efcapcs  through  the  bung-hole  when  opened.  A  new  quan-^ 
tity  of  wine  is  then  added,  matches  are  again  burnt  over  it, 
and  the  cafks  arc  (liaken  with  the  fame  precautions.  This 
operation  is  repeated  till  the  calk  is  full.  This  wine  never 
ferments,  and  for  that  reafon  is  called  mute  wine  {vin  muef). 
It  has  a  fweetifti  favour,  a  ftrong  fulphurous  odour,  and 
is  employed  for  mixing  with  other  wine.  Two  or  three  bot- 
tles of  it  are  put  into  a  cafk.  This  mixture  is  equivalent  to 
fulphuring. 

Sulphuring  firft  renders  wine  turbid,  and  gives  it  a  bad  co- 
lour; but  the  colour  is  reftored  in  the  courfe  of  time,  and  the 
wine  becomes  clear.  This  operation  whitens  the  wine  a  little. 
Sulphuring  is  attended  with  the  very  valuable  advantage  of 
preventing  it  becoming  acetous.  Though  it  be  difficult  to 
explain  this  effect,  it  appears  to  me  tliat  it  cannot  be  con- 
ceived but  by  conlidering  it  under  two  points  of  view : 

ift.  By  the  help  of  the  fulphurous  gas  the  atmofpheric  air 
is  difplaced,  which  otherwife  would  become  mi^xed  with  the 
wine,  and  determine  acid  fermentation. 

2d,  Some  atoms  of  a  violent  acid,  which  oppofes  and  oK'er- 
comes  the  development  of  a  weaker  acid,  are  produced. 

The  antients  compofed  a  kind  of  maftic  with  pitch,  a  fif- 
tieth part  of  wax,  and  a  little  fait  and  incenfe,  which  they 
employed  for  burning  in  their  caiks.  This  operation  was 
denoted  by  the  words  picare  doiia^  and  the  wines  thus  pre- 
pared were  known  under  the  names  of  vina  picata.  They 
are  mentioned  by  Plutarch  and  Hippocrates. 

It  was,  perhaps,  in  confequence  of  this  cuftom  that  the 
fir  was  confecrated  by  the  antients  to  Bacchus :  at  prefent, 
an  agreeable  perfume  is  communicated  to  weakened  red  wine 
by  making  it  remain  over  a  flratum  of  the  fliavings  of  fir. 
paccius  fays  that  the  cafks  ought  to  be  pitched  {picare  dolia) 
pluring  the  dog  days, 

[To  be  continued.]) 
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tKXIII.  Refearches  on  Aliimine,  Read  Dec.  1 8,  1800,  in  the 
Society  of  Phyjics  and  Natural  Hijlory  at  Geneva,  By 
Theodore  de  Saussure. 

[Concluded  from  p.  36.2 

On  the  different  Degrees  of  the  Defecation  of  pure  Alumine 

in  its  different  States. 

XA-LUMINE,  pre  ?^ipitatecl  by  ammonia  and  by  the  carbo- 
nate of  ammonia,'^exhibits  itfelf  under  two  ver^^  different  af- 
pe6ls,  according  to  the  quantity  of  water  in  which  the  alu- 
minv)us  fait  is  diflblved,  though  the  weight  of  the  precipitates 
.  be  the  fame  when  they  are  dried  in  a  temperature  of  from 
^5  ^^  15  of  Fahrenheit. 

If  the  quantity  of  water  does  not  exceed  what  is  neceflary 
for  the  fohition  of  the  ahmiinous  fak,  a  white  earth  is  ob- 
tained, hght,  friable,  exceedingly  fpongy,  and  which  ad- 
heres to  the  tongue.  I  fliall  diiUnguifli  it  by  the  name  of 
fpongy  alumine. 

But  if  the  aluminous  fait  is  diffolved  in  a  very  large  quan- 
tity of  water,  there  is  obtained,  after  the  precipitate  has  been 
dried  at  the  above  temperature,  a  tranfparent  mafs  ,  yellow 
and  brittle,  which  when  in  fragments  is  fomewhat  vohuiii- 
nous,  breaks  or  fplits  in  the  hand  as  fulphur  does  in  the  hk^ 
cafe ;  it  has  a  fmooth  and  conchoid-formed  fra^lure,  without 
any  earthv  afpe6t,  does  not  adhere  in  any  manner  to  the 
tongue,  and  neither  fvvetts  up  nor  refolves  itfelf  into  water : 
it  prefents  a  vohmie  of  only  a  tenth  or  a  twelfth  of  what  the 
fame  weight  of  the  fpongy  alumine  does,  and  refembles  gum 
arabic  or  dried  jelly.  I  (liall  give  it  the  name  of  gelatinous 
alumhie, 

'*  Opacity  is  nor,  then,  eflcntial  to  alumine,  but  when,  in  this  or  in  the 
gelatinous  llate,  it  has  been  expofcdyto  a  violent  heat.  I  do  not  know 
whether  it  was  in  thi«  fta^  that  it  wJL  confidered  by  Fourcroy,  when  he 
i^ys/in  his  SyJJeme  des  C^nnoiifances  Chimiquis,  that  alumine  appears 
dpaque  in  its  ultimate  moltcMl:*;;  th.^t  it  refle£ts  the  light  entirely ;  and 
that  it  communicates  that  properiy  >'o  ftoncs,  into  which  it  enters  in  a  large 
quantify.  But  there  are  many  exceptions  which  defnoy  this  general  rule. 
I  fliali  remark,  that  alumine,  cr^'^At^cA  either  in  its"  fpongy  {late  or  in 
that  of  its  complete  deficcau.f'.,  .pr-ars  opaque  only  by  the  divifirn  of  its 
parts.  ■  'With  a  good  microfcope,  which  magnified  200  times,  1  ot>ferved 
gelatinous  alumine  in  fine  powder,  after  being  expofed  to  a  heat  expreffed 
by  :-o  degrees  of  Wccigewocd's  pyrometer.  It  vvas  tranfparent  in  it§ 
fmall«  it  wioleculee,  though  the  powder  of  alximme  had  experienced  neither 
a^gl'itination  (;or  fiifion.  The  fapjihir^-,  the  topajscj  the  cymophane,  and 
the  ruty,  contain  more  alumine  than  is  found  in  any  opaque  ftone  or  rock 
V  the  fu.  face  of  the  e^irth  ;  and  yet  thele  gems  are  tranfparent !  By  being 
too  ea^er  to  t^dkiYiih  gfnf.ral  rules,  we  fall  into  confulion. 

If 
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If  ammonia  be  employed  to  precipitate  gelatinous  alumine, 
it  is  not  neceffkry  to  dilute  the  folution  with  fo  large  a  quan- 
tity of  water  as  when  the  carbonate  is  ufed^  becaufe  the  dif- 
cngagement  of  the  carbonic  acid  contributes  to  give  to  the 
precipitate  a  fpongy  appearance.  But  liquid  ammonia  highly 
concentrated  can  itfelf  furnifh  a  fpongy  alumine,  when  the 
folution  of  alumine  is  much  concentrated,  becaufe  the  ele- 
ments of  the  precipitate  have  not  fufficient  room  to  float 
freely  in  the  liquor,  and  to  difpofe  tbemfclves  in  fuch  a  man- 
ner that  the  light  may  not  be  refracted  in  palling  from  one 
molecula  to  another. 

Spongy  alumine  and  gelatinous  alumine,  dried  at  the  tem- 
perature of  the  atmofphere,  contain  the  fame  quantities  of 
water,  as  I  (hall  foon  prove.  But  the  former,  on  account  of 
its  minute  divifion,  abandons,  at  the  firft  degrees  of  incan- 
defcence,  all  the  water  it  can  contain  ;  while  the  latter,  more 
compact,  retains  a  part  at  the  higheft  degree  of  heat  that  our 
furnaces  can  produce. 

A  hundred  parts  of  fpongy  alumine  lofe  in  weight,  at  a 
red  heat,  lower  than  that  which  makes  lilver  enter  into  fufion, 
fifty-eight  parts ;  and  it  does  not  lofe  a  greater  quantity  at 
130  degrees  of  Wedgewood's  pyrometer,  a  heat  capable  of 
fufing  iron. 

A  hundred  parts  of  gelatinous  alumine,  at  the  firfi;  degrees 
of  incandefcence,  lofe  forty-three  parts  of  their  weight;  and 
only  forty-eight  parts  and  a  quarter  at  130  degrees  of  Wedge- 
wood's  pyrometer. 

To  demonflrate  that  fpongy  alumine  and  gelatinous  alu- 
mine, when  dried  at  a  temperature  between  10  and  20  de- 
grees of  Reaumur,  contain  the  fame  quantities  of  water,  I 
diUblved  in  nitric  acid  100  parts  of  gelatinous  alumine,  dried 
at  a  temperature  between  15  and  20  degrees  of  Wedgewood's 
pyrometer,  affifting  the  foKition  by  mixing  it  with  potafh  at 
a  fufing  heat.  The  purified  alumine  was  precipitated  with 
the  precautions  already  prefcribed  for  obtaining  this  earth 
under  the  fpongy  form.  It  was  then  dried  at  a  temperature 
between  the  J5th  and  20th  of  Wedgewood's  pyrometer,  and 
it  weighed  then  only  twenty-five  parts.  A  hundred  parts  of 
gelatinous  alumine,  dried  at  th(?  firlt  degrees  of  incandefcence, 
retain,  then,  about  fifteen  parts  of  water ;  which  agrees  with 
the  refults  above  announced. 

1  have  entered  into  thefe  details,  which  are  doubtlefs  mi- 
nute, only  becaufe  great  errors  may  have  been  committed  in 
chemical  analyfes  by  ellimating,  as  hitherto  appears  to  have 
been  the  cafe,  the  quantity  of  alumine  by  the  weight  of  this 
dried  earth  obtainecf  at  that  red  heat  which  generally  indicates 
the  firfl  degrees  of  incandefcence.  This  method  is  exac^t  only 
4  wheix 


J. ^4 


R&tearchcs  on  Alumitie, 


when  the  alumine  is  hi  the  fpongyftate:  it  is  liable  to  art 
error  of  fifteen  hundredths  when  it  is  in  a  gelatinous  ftate; 
and  in  that  cafe,  nothing  can  be  done  but  to  dry  it  at  a  torn-* 
j)crature  between  the  65th  and  90th  degree  of  Ileauniur,  and 
to  diminiili  its  weight  in  the  ratio  of  58  percent.;  or,  what 
is  ftill  better,  to  efie6l  its  folution,  and  precipitate  it  in  tlie 
fpongy  ftate.  If  this  earth,  then,  dried  at  the  temperature  of 
the  atmofphere,  does  not  lofe  at  a  red  heat  about  58  hun- 
dredths of  its  weight,  it  may  be  prefumed  that  it  is  pure. 

Conjidcrations  on  the  Apfdication  of  gdalmous  Alumine   to 

Pjrovictrj,\ 

Gelatinous  alumine  experiences^  at  a  heat  fucccflively  ang- 
jiiented,  lofles  of  weight  which,  at  equal  intervals  of  heat,  fol- 
low a  decreafing  progreffion  ;  to  know  the  law  of  which  would 
be  very  important,  becaufe  they  might  ferve  for  eftimating,  in 
a  precife  manner,  th^  ^iH'erent  degrees  of  heat.  I  alcertained, 
by  repeated  experiments,  made  with  care,  that  the  quantity 
of  water  it  lofes  is  invariable;  that  is  to  lay,  that  w^hen  the 
earth  has  attained  'n?>  Maximum  in  regard  to  lofs  of  weight  at 
a  certain  degree  of  heat,  the  continuance  of  the  heat  at  that 
degree  has  no  influence  in  producing  any  further  deficcation. 
Though  the  experiments  I  made  in  other  refpecls,  to  obtaia 
fome  information  on  the  pollibility  of  applying  gelatinous 
alumine*  to  pvrometry,  were  far  from  affording  me  fatisfac- 
tion,  I  ihall  defcribe  them  with  all  their  imperfections.  They 
will  be  of  fome  ufe  to  thofc  wlio  ipay  have  jierfeverance 
enough  to  puriue  thcfe  refearches.— tA  himdred  parts  of  gela- 
tinous alumine  in  powder,  and  dried  at  thp  tepiperature  of  from 
65  to  88  degrees  of  Fahrenheit,  lofe  at  the  temperature  of 


Degrees  of  Fah- 
reolicic. 

I44\5    - 
2.57-0    - 

483*0    - 


Wcdgewood's 
Pyrometer. 


13 

29 

106 
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"     19  ^ 
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-  43*3 

-  45 

-  4^ 

-  47 -.5 

-  48-25 
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*  As  fpougy  alumine  abandons  all  the  water  it  contains  at  a  fliglit  in- 
candcfcfciKC,  Vt  can  be  employed  only  for  lower  degrees. 
-    f   The  fnrinking  of  pyiometric  cylinders,  and,  in  general,  of  argils,  byt^ 
heat,  is  aicribed  to  the  cxpulfion  pf  ^vatcr-     This  opinion  is  true  bcyon< 

a  doubt 
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Thefe  experiments  were  each  made  on  50  grains  only,  and 
With  a  balance  which  I  cannot  warrant  to  have  been  free 
from  an  error  lefs  than  a  quarter  of  a  grain.  They  are  far, 
therefore,  from  that  degree  of  precifion  which  is  neceflary  to 
determine  the  law  of  the  progreffion  in  queftion. 

Thefe  refults,  in  regard  to  the  uniformity  of  their  progrefs, 
do  not  agree  with  Wedgewood's  pyrometer:  but  I  mult  ob« 
ferve,  that  this  inftrument  is  too  uncertain  to  be  employed 
for  determining  the  law  of  defecations. 

C.  Necker,  to  v.  horn  I  am  indebted  for  the  ufe  of  that 
which  I  employed,  expofed  to  the  fame  heat,  and  for  the 
fame  time,  eight  pyrometric  cylinders  in  a  crucible  of  pla- 
tina.  He  faw  with  me  that  they  indicated  127 — 126 — 1 11 — • 
107 — 98 — 96 — 93—90  degrees  of  their  fcale.  Some  of  them 
were  vitrified  ;  others  remained  in  the  ftate  of  porcelain,  or 
changed  their  form  more  or  lefs;  others  experienced  none  of 
thefe  accidents.  Thefe  refults  arife  from  the  inequahty  of 
the  mixture  of  which  the  parte  of  the  cylinders  is  formed. 
It  can  hardly  be  fuppofed  that  two  artifts,  though  furniflied 
with  the  fame  formula,  can  be  able  to  make  fimilar  cylin- 
ders, becaufe  of  the  different  degrees  of  the  pulverization  of 
the  filex,  which  will  never  be  the  fame,  and  will  always  have 
a  great  influence  on  the  refult.  C.  Gazeran  obtained  this 
equality,  which  he  even  furpaffed,  only  by  laborious  and 
multiplied  trials,  though  founded  on  an  analyfis  of  Wedge- 
wood's  cylinders^. 

It  is  here  feen,  that  if  the  property  which  alumine  pofl^efles 
at  low  temperatures,  of  lofing  only  a  determinate  quantity  of 
water  at  a  conftant  degree  of  heat,  continues  unimpaired  at 
a  jnore  elevated  heat,  it  is  poffible  that,   by  employing  for 

a  doubt  in  regard  to  low  temperatures ;  but  I  think  it  in  a  great  pait  er- 
roneous, in  regard  to  the  fhrinking  of  pyrometric  clay  at  a  temperature 
above  the  29th  degree  of  that  inltrument.  The  experiment  on  which  I 
found  this  idea  is  as  follows  : — 1  weighed,  with  a  balance  fenfihle  to  the 
eighth  of  a  grain,  the  pyrometric  piece  of  the  lall  experiment.  Before  put 
into  tlie  fire,  it  weighed  32^  grains.  I  took  it  out  at  tlie  29th  degree,  and 
it  had  then  loll  i\  grains.  After  that  term  to  the  170th  of  the  fame  fcale 
it  did  not  fenfibiy  change  its  weight,  and  yet  during  that  interval  it  had 
loft  mqre  than  the  fourth  of  its  volume.  This  flirinking,  therefore,  does 
not  arife  merely  from  the  expulfion  of  the  water,  but  rather,  and  almoft 
cxclufively,  fiom  the  new  combinations  or  modifications  which  the  earthy 
elements  of  the  argil  experience  at  a  high  temperature. 
r  At  the  170th  degree,  the  platina  crucible  containing  the  alumine  gave, 
at  its  exterior  furface,  proofs  of  very  great  emollition,and  almoft  of  fufion, 
Thiii  furface,  in  fome  of  its  parts,  exhibited  a  confufed  cryftallization  fimi- 
lar  to  that  exhibited  bv  Carrara  marble  when  poiiihed.  The  platina  co- 
vcnn*-,  though  very  thick,  funk  down,  and  was  llightly  fufcd  in  Ibmc 
places. 

*  I'hilofophical  Magazine,  Vol.  IX.  p.  155. 
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each  experiment  about  200  graitis  of  alumine,  and  a  balance 
ieiilible  to  the  twentieth  of  a  graixi^  as  great  exaftnefs  will 
be  attained  as  that  given  by  Wedgevvood's  pyrometer  in  its 
ftate  of  perfe6^1on  ;  out  it  is  fecn,  alfo,  that  thefe  obfcrvations 
cannot  be  extended  beyond  the  130th  degree  of  that  pyro- 
meter, becaufe  at  a  higher  the  lofles  in  weight  of  the  alumine 
are  little  or  not  at  all  lenlible  in  fniall  quantities. 

The  method  1  propofe  would  be  particularly  ufeful  when 
it  were  wiflied  to  determine  the  degrees  comprehended  be- 
tween the  257th  degree  of  Fahrenheit  and  the  wcakeft  incan- 
defcence ;  degrees  not  comprehended  in  Wedgewood's  fcale, 
and  which  cannot  be^  on  account  of  the  dilatation  experienced 
by  argil  before  it  attains  to  a  red  heat.  I  fhall  here  mention 
fome  precautions  which  ought  to  be  employed  in  order  to 
make  thefe  obfervations  with  exa<Slnefs. 

ift.  The  deliccation  of  gelatinous  alumine  at  the  tempe- 
rature of  the  atmofpheie  is  uncertain  ;  it  may  not  be  equal 
in  all  the  parts  of  the  earth  ;  it  is  proper  then  to  pulverize  it, 
and  to  fet  out  from  a  fixed  degree  of  deficcation.  For  that 
purpofe,  a  fmall  part  muft  be  expofed  to  a  heat  of  257°  F.  by 
putting  it  together  with  that  thermometer  into  a  glafs  tube, 
clofed  at  one  of  its  extremities,  and  immerfed  in  a  fand-balh 
heated  by  an  Argand's  Uipp,  the  hc-at  of  which  is  graduated 
at  pleafure.  The  lofs  of  weight  fuflained  by  the  alumine, 
dried  at  the  temperature  of  257°,  is  to  be  dedu6ted  in  all 
operations  performed  with  earth  dried  at  the  temperature  of 
the  atmofphere.  The  dried  earth  may  be  preferved  in  a  bottle 
with  a  ground  (lopper. 

I  have  indicated  the  257th  degree  of  Fahrenheit  as  the 
loweft  term,  becaufe,  at  degrees  lower  than  that  of  boiling 
water,  the  lofs  of  weight  in  the  alumine  dried  at  the  tempera- 
ture of  the  atmofphere  takes  place  with  great  ilownefs. 

To  dcliccate  two  drams  and  a  half  I  employed 
Nine  hours  in  a  heat  of     344^"  F. 
Two  hours        -        -         257 
Half  an  hour  -         482 

Tjie  termination  of  this  proccfs  may  be  readily  perceived 
when  the  tube  which  contains  the  alumine  ceafes  to  be  ob- 
fcured  bv  the  vapours  that  efcape. 

2d,  In  operations  at  degrees  low^er  than  incandcfccnce,  it 
is  proper  to  weigh  the  earth  at  the  moment  when  it  comes 
from  the  fne,  becaufe  at  the  end  of  an  hour  or  two  it  takes 
from  the  atmofphere  a  quantity  of  water,  which  may  produce 
ZX\  error  of  one  or  two  hundredths. 
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XXIV.  Some  Account  of  the  Life  of  the  late  Dr.  Joseph 

Black. 

JL  HIS  eminentcbcmift  was  born  atBourdeaux,  In  France, 
in  the  year  17218.  His  parents  were  both  natives  of  Great 
Britain,  and  at  an  early  affe  he  was  brourfht  over  to  this 
country,  and  educated  for  the  medical  profeffion  at  the  uni- 
verfity  of  Glafgow.  Dr.  Cullen  being  at  that  time  le6lurer 
of  chemiftry,  Black  became  one  of  his  favourite  pupils,  was 
allowed  the  free  ufe  of  his  laboratory,  and  aflifted  him  in  his 
experiments ;  by  which  means  he  acquired  a  decided  tafte 
for  this  branch  of  natural  philofophy*  In  1754  he  took  the 
decree  of  docSfor  of  phyfic  in  the  univerfity  of  Edinburgh, 
where  he  had  ftudied  for  fome  time;  and  the  choice  which 
he  made  in  regard  to  the  fubjecl  of  his  inaugural  diflertation 
gave  a  proof  of  his  attachment  to  chemical  purfuits.  It  was 
De  humore  acido  a  clbh  orto  et  magnejia  alba,'  The  principles 
of  the  doftrine  which  he  broug;ht  forward  in  this  thefis 
he  afterwards  fully  explained  in  a  paper  read  the  next  year 
before  a  fociety  in  Edinburgh,  and  publifhed  in  the  fecond 
volume  of  Ejjfays  Vhyjical  and  Literary,  1756;  containing 
experiments  on  magncfia  alba,  quick-lime,  and  alkaline  fub- 
ftances.  In  this  paper,  by  an  ingenious  and  philofophicaJ 
feries  of  refearches,  he  evidently  proved  the  exiftence  of  an 
aerial  fluid,  which  he  called  fixed  air,  the  prefence  of  which 
gave  mildnefs,  and  i<ts  abfence  caufticlty,  to  alkalies  and  cal- 
careous earths.  This  noble  difcovery  certainly  paved  the  way 
to  all  that  important  knowledge  refpedling  aerial  bodies 
which  has  done  fo  much  honour  to  the  names  of  a  Caven- 
di(h,  a  Prieltley,  and  a  Lavoifier,  and  which  have  made  che- 
mical philofophy  afl'ume  an  entirely  new  form. 

In  the  year  1756,  on  the  removal  of  Dr.  Cullen  to  Edin- 
burgh, Dr.  Black  became  prof'eflbr  of  medicine  and  lecturer 
on  chemiftry  in  the  univcrfity  of  Glafgow.  Next  year  he 
enriched  the  fcicnce  of  chemiftry  with  the  curious  doftrine 
o{  latent  heat,  in  which  he  explained,  in  what  has  been  hi- 
therto reckoned  a  clear  and  fatisfa6tory  manner,  the  connec- 
tion of  heat  with  fluidity,  the  phainomcna  of  freezing  and 
boiling,  and  the  manner  in  which  they  atfcct  the  thermo- 
meter. Thefe  difcoveries,  the  refult  of  great  natural  fagacity 
and  experimental  ik\\\,  certainly  laid  the  foundation  of  all 
thofe  important  facts  relating  to  this  part  of  chemiftry  which 
were  afterwards  brought  to  light  by  feveral  of  the  moft  cmi- 
neut  philofophers  of  the  prefent  period,  and  would  alone  be 
fufficicnt  to  givQ  celebrity  tq  the  name  of  Black.  His  re- 
putation. 
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puta-tioiij  indeed,  was  now  raifed  fo  high,  that  a  vacanct 
having  taken  place  in  the  chemical  chair  of  Edinburgh,  hy 
the  removal  of  Dr.  Cullen,  in  1765,  to  another  department, 
Dr.  Black  was  looked  uj)  to  as  the  only  man  capable  of  fnf-^ 
taining,  in  this  branch  of  fcience,  the  fiiperiority  which  that 
celebrated  fchool  of  medicine  had  acquired  in  all  others.  He 
was  therefore  elefted  to  fucceed  Cullen,  and  for  many  years 
difchargcd  the  duties  of  the  office  with  univerfal  approbation^ 
being  much  admired  for  the  care,  perfpicuity,  and  elegance, 
with  which  he  communicated  in(lru(9:ion  in  his  Icftures,  and 
his  neatnefs  and  accuracy  in  performing  experiments.  Very 
complete  manufcript  copies  of  his  le^lures  were  taken  by 
many  of  his  Undents,  particularly  in  the  earlv  part  of  his 
teaching,  when  they  contained  a  great  deal  of  matter  thcit 
little  known  to  the  chemical  world ;  and  thcfc  copies^  read 
with  avidity  by  the  lovers  of  this  fcience,  have  greatly  con- 
tributed to  fecure  to  him  the  honour  of  thofe  difcovcries,  and 
that  original  mode  of  reafoning,  which  he  fcarcely  ever  made 
public  in  any  other  form. 

•  After  his  ele6lion  to  the  chemical  chair,  he  publiflied  no- 
thing but  a  paper  on  the  Effect  of  Boiling  upon  Water,  in 
difpofing  it  to  freeze  more  readily,  printed  in  the  fixty-iifth 
volume  of  the  Philofophical  Tranfactions  for  1774;  and  An 
Analyfis  of  the  Water  of  fome  Hot  Springs  in  Iceland,  in  the 
Philofophical  Traniiicf  ions  of  Edinburgh  Tor  1 791 .  The  latter 
contains  fome  obfervations,  highly  interefting  to  the  chemift, 
on  the  formation  of  the  (iliceous  ftone  depofited  by  thefe 
wonderfid  fprings ;  and  has  long  been  confidered  as  a  model 
of  neatnefs  and  accuracy  in  the  analyfis  of  mineral  waters. 
Two  of  his  letters  on  chemical  fubjects  have  been  publiflied 
'by  Crell  and  Lavoifier. 

Dr.  Black  was  long  a  itrenuous  oppoferof  the  new  theories 
iu  chemittrv  ;  but  he  at  Icnoth  became  an  avowed  convert  to 
the  principles  of  the  French  chcmifts,  and  did  not  hefitate 
to  make  amends  bv  liis  applaufc  for  his  former  oppofition. 
He  never  diltinguiflied  hinifeif  as  a  practical  phyfician.  His 
manners  w  ere  fnnple,  his  temper  cold  and  referved,  and  his 
habits  of  life  adapted  to  his  own  convenience.  He  was 
never  married ;  and  died  fuddenly,  in  his  fixtv-fecond  year, 
on  the  6th  of  December  1799,  his  health  having  been  in  a 
declinino:  (late  lor  fome  time  before.  He  vvas  a  member  of  the 
Philolophical  Societies  of  London  and  Edinburgh^  and,  by 
the  folicitation  of  Lavoifier,  had  the  diflinguifbed  honour  of 
being  fchofen  one  of  the  eight  foreign  members  of  the  Aca- 
demy of  Sciences  of  Paris. 
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XXV.   On  the  Means  to  be  einployedfor  multlplr'mg  Fijh,  Mf 
C.  NouEL,  Member  of  the  Jury  of  bijlruttion  at  Rouen*. 
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ERMIT  me  to  call  your  attention,  and  that  of  your 
readers,  to  the  advantages  which  might  refult  to  France  by 
encouraging  the  multiplication  of  fifh ;  a  branch  of  public 
oeconomy  too  much  negledled,  notwithftanding  the  experi- 
ments or  our  neicrhbours,  and  the  fuccefs  thev  have  obtained. 
It  IS  an  unexplored  mine  prefentcd  to  national  mduftry.  What 
produfts  might  we  not  expect,  if  our  patriotic  efl'orts,  dire6l:ed 
towards  it,  Ihould  have  for  their  objccl  an  increafe  of  the  na- 
tural produftions  of  our  rivers ;  the  reflocking  our  pieces  of 
water,  ponds,  and  lakes,  rendered  ufelefs  by  long  negle61  \ 
Two  methods,  which  might  be  adopted  with  equal  fa- 
cility, would  conduft  to  this  refult.  The  iirft  conlilts  in 
conveying  from  the  lakes  to  the  rivers,  and  from  the  rivers 
to  the  lakes,  fi(h  found  only  in  one  of  them  ;  the  fccoud,  in 
introducing  into  frefli  water,  as  it  were  infeniibly,  and  by 
means  of  artificial  ponds,  ti(h  produced  in  fait  water,  giving 
the  preference  to  thofe  fpecies  which  by  their  habits  and 
manner  of  living:  mio-ht  be  fitted  for  this  kind  of  natuval- 
ization. 

We  have  already  had  inftances  of  fifh  being  conveyed  from 
one  river  to  another,  or  from  a  river  to  a  lake,  3.nd  vice 
*verfa.  This  method  has  been  employed  with  fuccefs  in 
Germany  in  regard  to  the  fliad,  with  wliich  ponds  and  pieces 
of  ftagnant  but  clear  water,  with  a  bottom  of  fand  and  gravel, 
preferred  by  the  fluid  to  all  others,  have  been  peopled.  In 
the  year  1779  Dr.  Bloch  wrote  me  from  Berlin  that  this  ex- 
periment had  been  attended  with  complete  fuccefs.  It  is  not 
above  fifty  years  ago  that  Mr.  Copland  f  conveyed  perch 
into  tlie  Ken- loch  and  the  river  Urr,  where  they  have  thriven 
remarkably  well;  as  has  been  the  cafe  with  the  trout  taken 
from  the  river  Leven  and  dcoofitcd  in  Loch  Lono;,  in  the 
county  of  Renfrew,  The  carp,  which  is  a  fifli  peculiar  to 
warm  climates,  has  been  fucceflively  introduced  into  the 
rivers  and  ponds  of  Pruflia,  Denmark,  and  England.  Lin- 
nJEus  fays  pofitively  that  this  fifh  formerly  was  not  known  in 

Sweden;  and  in  my  opinion  it  is  ftill  unknown  in  Livonia, 

)  ?• 

''*  Tranflatcd  from  the  Monhfur  of  July  17th.  Though  the  obje£ls 
propofed  in  this  efiay  are  applied  by  the  author  exclufively  to  France,  it 
contains  howevtr  a  great  many  curious  fai^s  api)l!cable  to  any  other  coun- 
try, and  therefore  we  have  thouj^ht  proper  to  make  no  alteration  m  the 
form  in  which  the  author  has  given  it.— Kuix. 
f  Mr.  Copland  of  CoUicfton.— Edit. 
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nnlcfs  it  has  been  conveyed  thither  within  thefe  few  yejtrs. 
The  fre(h-water  gourami  in  the  Ifle  of  France,  where  it  had 
multiplied  prodigioufly,  came  originally  from  Bengal.  It 
was  M.  Poivrc,  that  philofophic  adminiftratof,  who  had  the 
honour  of  enriching  the  rivers  of  this  ifland  with  a  fifh 
which  in  goodnefs  and  {liape  may  be  compared  to  the  fliadj 
That  fmall  fifh,  the  brilliant  gold  and  filver  colours  of  which 
all  admire,  the  Chinefe  dorado,  was  brought  to  Europe  ivoui 
the  northern  part  of  China.  If  fo  much  was  done  for  a  ui^t" 
lefs  fifli,  valued  merely  on  account  of  its  iliining  robe,  by 
making  it  traverfc  the  feas  to  embellifh,  in  compliance  with 
fafhion,  our  halls  and  our  cabinets,  why  fhould  we  not  do 
the  fame  to  obtain  fifh  ufeful  to  man,  which  would  recom- 
penfe  our  troubles  and  our  facrifices  ?  The  Romans,  fated 
with  victories  and  triumphs,  received  from  tributary  Alia  the 
rarell  fpecies  of  fifh  to  make  a  figure  on  their  tables  at  their 
fealls.  What  the  Romans  did  for  the  luxury  of  the  rich,  let 
us  do  for  the  general  good,  for  the  utility  of  the  poor ;  and 
let  us  diflribute  to  every  river  in  France  the  beneficent  germs 
of  a  new  fecundity,  which  will  double  their  productions  and 
their  produce. 

Our  rivers  do  not  contain  more  than  about  twenty  indi- 
genous fpecies,  and  fome  migratory  fifhes,  which  at  certain 
periods  of  the  year  afcend  to  a  certain  diftance  from  their 
mouths,  or,  like  the  falnion,  fwim  towards  their  fources  a$ 
far  as  they  can.  The  fmall  rivers  pofiTefs  itill  fewer  fpecies  5 
the  greateft  part  even  are  confined  to  the  tench^  the  trout^ 
eels,  and  fome  fmaller  fifli  of  little  value.  How  advan- 
taoeous  would  it  be  to  introduce  into  thefe  rivers  a  multitude 
of  foreitjn  fifli,  which  in  thefe  waters  would  find  alinjcnt 
more  agreeable  to  their  taftc,  and  which  would  enjoy  a  tem- 
perature as  analogous  to  their  uants  as  favourable  to  their 
reprodu6lion  ? 

The  Seine,  which  I  fhall  take  as  an  example,  nourifhes 
many  fpecies  of  falmon  and  cyprini  f  but  how  many  oth-ef 
tilh  of  the  fame  kind  might  be  propagated  in  it!  If  the 
Seine  poffefifes  the  falmon,  it  wants  the  thymallus,  Xhd 
umber  of  Auvergne,  the  lavaret,  the  murena  of  Germany, 
the  grilfe  of  Scotland,  the  pala  of  Swillerland,  the  ferra  of 
the  lake  of  Geneva,  ^c.  Why  fhould  not  the  carpio  of  the 
lake  di  Guarda,  the  fcbiuarz-riiter  (charr)  of  the  lakes  of 
Berchltoldgadcn,  an  excellent  kind  of  falmon,  highly  praifed 
by  baron  de  Moll,  a  naturalill  of  Salzbourg,  fucceed  in 
France,  if  that  bottom,  which  they  are  moii  attached  to, 
were  procured  for  them,  at  the  foot  of  the  Ardennes  or  the 
Vofgues  ?    W"hy  might  they  not  be  afterwards  gradually  in- 
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troduced  into  our  fmall  rivers  ?  Can  it  be  believed  that  the 
jnuineroLis  tribe  of  the  trout  kind,  the  white,  red,  black,  yel- 
low fpotted;  the  whiiling,  charr,  bull,  phinnoc,  par,  fpar- 
ling,  &c.  which  fwarm  in  the  rivers  in  Scotland,  would  re- 
flife  to  fupply  our  cohuiies  with  their  fpecies  ?  No.  There 
can  be  no  doubt  that  they  w^ould  bring  thither  that  fecun- 
dity, abundance,  and  riches,  which  render  them  fo  valuable 
to  their  native  ilreams.  The  cafe  would  be  the  fame  with 
the  houdelles  and  h'uglmgs  offered  to  us  by  the  lakes  of  Swif- 
ferland;  the  gudgeon,  the  cyprinus  ballarus,  and  the  falmo 
umbla,  bred  \\\  the  rivers  of  lower  Germany.  Let  us  open, 
then,  with  thefe  countries  a  philofophical  and  liberal  ex- 
change of  the  beft  fifh  of  France  for  thofe  of  which  we  wifli 
to  be  pofTeffed. 

The  fecond  method  of  multiplying  the  number  and  quan- 
tity of  the  natural  productions  of  rivers,  would  be,  as  already 
faid,  to  convey  into  the  frefli  waters  thofe  fifh  produced  in 
fait  water. 

Nature  herfelf  gives  us  examples,  and  we  have  nothing  to 
fear  if  we  take  it  as  our  guide,     Fifh,  originally  produced  in 
fait  water,   have  voluntarily  eftablifhed  themfelves  in  frefh, 
where  they  have  loft  all   remembrance  of  the  tumult  of  the 
waves  amidft  which  thofe  of  their  fpecies  play  and  fport. 
Several  lakes  of  Scotland  poffefs  falmon,  which,  abandoning 
their  erratic  tafte  for  a  calm  and  fettled  life,  have  there  become 
gradually  naturalized.     The  falmon  of  the  rivers  Cluden  and 
Nith,  as  well  as  thofe  of  the  Dee,  arc  evidently  indigenous, 
as  is  proved  by  their  external  form.     The  (lurgeon,  the  fter- 
let,  and  different  kinds  of  falmon,  which  Pallas  obferved  in 
the  Kama,  refide  there,  according  to  this  naturalift,  without 
interruption,  and  never  defcend  to  the  Cafpian  fea.     This 
celebrated   traveller  found  the  fea-dog  in  the  lake  Baikal, 
though  it  is  never  caught  in  the  Eniffei  nor  in  the  lower 
Angora.     He  fuppofes,  indeed,  that  it  has  been  conveyed 
into  that  lake  in  confequence  of  fome  confiderable  variation 
in  the  level  of  the  globe,   or  by  fome  other  extraordinary 
event.     On  one  hand,  we  fee  ii\G  Jmdre,  a  fait  water  fifh, 
inhabit  at  prefent  the  Seine,  and  lofc  itfelfin  the  banks  of 
Tournidos,  twenty-four  miles  above  Rouen  :  on  the  other, 
Liancourt  found  the  herring  in  the  Elk,  Potowmack,  Hud- 
fon*s  river,    and  the  Delaware,  rivers  of  North  America; 
and,  according  to  Twifs,  the  fame  fifli  is  caught  in  the  frefli 
water  lakes  of  Ireland  :  it  is  found  in  prodigious  flioals  in  the 
bafons  of  Loch  Lomond  and   Loch-Eck,   in  Scotland ;   it 
afcends  alfo  the  river  Forth  along  with  the  falmon,  and  even 
to  a  very  great  diflance  from  the  fea.     In  Pruflia,  it  has  been 
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feen  in  the  Oder,  in  the  environs  of  Stctten,  at  the  dlflranoc 
of  more  than  ninety  miles  from  the  mouth  of  that  river; 
and  I  have  been  often  told  by  the  flfhcrs  of  Mark  and  Enck-^ 
huyfen,  that  the  herring  is  found  in  the  river  VoUenhoven 
on  the  other  fide  of  the  Zuyder  Zee,  efpecially  towards  the 
end  of  the  fifhing  feafon. 

There  is  no  doubt,  then,  that  thefe  different  fait  water  fiih 
might  be  eafily  naturalized  in  frefh  water;  and  that  the  cafe 
would  be  the  fame  in  regard  to  many  other  fpecies,  if  proper 
care  were  taken,  after  their  removal,  tobeftow  on  them  that 
attention  neceflfary  to  enfure  fuccefs  to  the  experiment.     We 
have  a  proof  of  this  in  the  ponds  of  Eaft  Frieiland,;  ,The  large 
plaice,  tranfported  thither  from  the  North  Sea,  have  multi- 
plied by  myriads;  and  they  now  people  thofe ■pieces  of  water 
.-which  before  were  totally  unpfoda6live.     While  encouraged 
\by  thofe  examples,  is  there  any  reafon  to  doubt  of  fuccels  ? 
Has  not  the  induftry  of  man,  fcconded  by  perfeverance,  ob- 
tained refults  far  more  aftonifhinor  than  thofe  which  micrht  be 
expected  from  fuch  expernnents  ?    By  care  and  attention  he 
•has  been  able  to  naturalize  birds  of  pafTage,  produced  in  di- 
,  ftant  latitudes,  and  which  are  now  domefticated.     Divefting 
■^themfelves  of  their  favage  and  free  ftate,  thellork,  the  goofe, 
.  the  duck,  and  the  flieeldrake  {anas  tadorna),  have  increafed, 
^  in  the  courfe  of  time>  the  number  of  our  poultry  and  the  in- 
.  habitants  of  our  farm-yards.     The  rabbit  has  forgot  its  pa- 
ternal burrows,  the  pigeon  and  the  turtle-dove  have  deferted 
the  hofpitable  hollows  of  the  oak  to  inhabit  among  us;  and 
from  this  amiable  bird,  to  that  fuperb  animal  which  (hares 
nin  the  labours  of  man,  how  many  living  beings  have  e|[- 
changed  their  manners  for  habits  and  wants  which  we  have 
forced  them  to  adopt?    Man,  the  fovereign  of  nature,  has 
not  confined   his  dominion  to  that  which  he  exercifed  over 
animals ;  and  though  the  domain  of  the  vegetable  kingdom 
feems  placed  beyond  the  limits  of  his  power,  trees  and  vege- 
tables of  every  kind  have  been  fubjefted  to  trials  and  expeti- 
ments,  the  fuccefs  of  which  feems  almofl  miraculous.  Guided 
by  the  fpirit  of  invention,  and  enlightened  by  genius,  art  has 
every  where  triumphed.     What  has  been  done^  therefore, 
for  the  furface  of  the  earth,  by  collecting  in  diflerent  points 
vegetables  brought  from  every  part  of  the  globe,  and  aftp- 
niined  at  living  together,  let  us  do  alfo  for  the  population 
of  our  internal  waters. 

In  the  year  1799  I  had  the 'honour  of  reading,  in  oneof 
the  fittings  of  the  National  Inftitute,  a  memoir  on  the  means 
and  advantages  of  naturalizing  the  herring,  a  fait  water  fi(h, 
in  the  .waters ;of  Ux-e  Seijic,  near  its  mouth,  &tc,   The  account 
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jo£  the- procelTes  for  accomplifhii^g  thi^  end,  wh^h  T  there 
*^pointpci  out,   are  not  fufceptible.  of  ahalyfis,    and  therefore 
'Cannot  be  introduced  into  this  eflay ;  it  will  be  fufficient  for 
me  to  fiiVj  that  the  report  of  Lacep^de,  Ciiyler,  and  Teffier, 
'vvas  entirely  in  their,  favour*.     At  pfetent,   T  am  ftill  nio^-e 
"convinced  of  the  efficacy  of  the  meatis  which  I  then  pro- 
pofed;  and  r  have  n6  doubt  .that,,  if  artificial   ponds  were 
'formed  on  the  edges  of  rivers,  the  experiment  would  be  at- 
"tended  with   comjvlete  fuccefs.     Every  man  who  catches  a 
fifli,  fiiys  Dr.  Franklin,  dtaws  from  the  water   a  piece  of 
'  tnoney.     Let  not  the  maxims  and  example  of  this  philofo- 
"  phcr  be  loft  to  pofterity ;  let  them  rather  produce  fruit,   like 
itrong  and  vigorous  feed  fown  in  a  fertile  foil.     Having  ob- 
ferved  in  New  England  that  the  herrings  afcended  from  the 
fea  into  one  river  of  that  country,  while  a  fingle  individual 
"\V^3  never  feen  in  another  river,  feparated  from  the  former  by 
"  a  parrow  tongue  of  land,  and  which  communicated  alio  witn 
the  Tea,  thife  philofopher  took  the  leaves  of  fome  plants  on 
'which  the  herrings  had  depofited  their  6va,  already  fecun- 
dated, and  conveyed  them  to  the  river  which  was  deprived 
of  the  annual  vifit  of  thefe  fifli.     The  fuccefs  of  this  experi- 
ment furpafled  his   expe6lati6n ;   the  ova  w^ere  completely 
produftive,  and  the  following  year  the  river  was  peopled  with 
a  numerous  fhoal  of  herrings,  which  fince  that  time  have 
continued  tb  frenuent  it. 

This  fifh  is  not  the  only  one  which  I  wifli  to  fee  natural- 
ized in  frefh  water;  to  the  herring  I  (hould  add  feveral  fpe- 
"  cies  of 'the  plurone^ieS,  fuch' as  the  brill,  the  barbue,  and 
other  flat  fifh,  which,   poflefling  traits  of  the  flmiily  of  the 
flounder,  have  alfo  fimilar  wants  arid  habits:   I  fliould  add 
'  alfo  the  mullet,  the  goby,   the  whiting,   the  gar-fi{h,  and 
"perhaps 'one  or  two  fpecies  of  the  gurnet.     I  w^ould  pay  the 
greateft, attention  ponible  to  the  nature  of  the  water  proper 
'  JOT  eacfi  fpeciies.     This  happy  choice  is  the  principal  condi- 
'tidri,, and  that  which  could  enfure  fuccefs;  but  I  would  feleft 
'  in  particular  for  this  colonization  the  fifli  found  in  lakes, 
'  \vhieh,  though  little  known,   afe  tnore  numerous  than  is 
commonly  fuppofed,  and  ought  to  be, fo. 

At  ilie  epoch  of  the  grand  revoliition^  of  the  globe,  when 
'^'tjart  of  the  pHmitive  earth  emerged  from  the  middle  of  the 
pOceatt','  and  pieces  of  water  were  formed  without  any  current, 
tW  fpecies  of  fifties  werlivariouiny  c}ifp<^rfed.  Every  lake  in 
Swiiieri^ind  and  Bavaria  poflefles  {6n)e  fpecies  fo  peculiar, 'to 
'"  it  afe't  not ' Vo '  be  foi^nd  in  any  neio;hbouring  lake.  Confined 
withui  their  ^ii-^rdw  bafons,  thefe  infulated  fpecies  lead  a 
LUielaiichply  vegfetatlv^Tort  bf  life,  almoft  exiled  from  the 
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world.     Tt  is  therefore  through  a  very  juft  prc(Iile(^ion  fof  j 
thcfe  fiih,  prifoners  in  their  lakes,  that  they  (liould  be  the 
flrfl  employed  for  the  execution  of  my  plan. 

This  plan,  indeed,  would  be  attended  with  two  advantages,! 
befides  the  increafe  of  provifions,  which  would  at  length  be 
the  refult  of  it.  ift.  The  increafe  iii  individuals,  as  in  fpe- 
cies,  would  necelTarily  introduce  oeconomical  ways  of  pre- 
paration, to  render  the  ufe  of  thefe  fi(h  more  general  am 
more  exteniive.  Many  of  thofe  confumed  frefh,  would  b< 
f^iltcd,  pickled,  or  dried,  with  fucccfs.  The  Scots  grilfe  it 
exported  to  diftant  countries,  Salmon,  fmoked  after  th( 
manner  of  the  Livonians,  is  in  great  requeft  at  Hamburgh, 
thouoh   there  are  fat  falnion  in  the  Elbe.      The  gudcreot 

O  CO 

would  be  dried,  as  is  pra6lifed  in  the  Ifle  of  Oefel ;  th< 
plaice,  the  brill,  and  the  fole,  according  to  the  Dutch  me* 
thod  of  Katwyk,  imitated  on  the  banks  of  the  Volga  in  dry^ 
ing  the  bream,  &c.  The  boudelle  would  be  pickled  along^ 
with  the  fliad.  Pallas  fays  that  the  latter  is  very  proper  for 
being  fmoked  ;  and  on  this  occalion  he  mentions  the  Mar- 
douan-Tfchouvafches,  who  dry  in  the  open  air  fuch  of  thefe 
fifh  as  they  are  not  able  immediately  to  confume.  All  fifh 
of  the  falmon  kind,  the  fparling  excepted,  and  many  of  thi" 
genus  of  the  cyprinus,  would  be  fufceptible  of  different  kinds 
of  preparation,  wbich  would  give  them  an  additional  value 
in  commerce. — 2d,  If  fociety  m  general,  on  the  one  hand, 
gained  an  increafe  of  provilion ;  Icience,  on  the  other,  would 
derive  great  advantages  in  regard  to  the  improvement  of  phy- 
iical  knowledge.  More  fpecies  being  collected,  they  would 
be  lefs  apt  to  efcape  the  eye  of  tbe  obferver,  who  would  thus 
be  better  able  to  examine  every  thing  intereRing  in  thefe  ani- 
mals in  regard  to  their  organization,  nutrition,  multiplipa- 
tion,  and  habits,  and  to  whatever  conftitutes  their  harmo- 
nies and  contrafls.  We  are  little  acquainted  with  the  in- 
durtry  of  firties;  they  are  too  far  beyond  our  reach.  We  do 
not,  however,  prefume,  as  was  faid  veryjuftly  by  Bonnet, 
that  all  their  employment  is  confined  merely  to  eating  each 
other. 

Let  us  procure,  then,  thefe  fifli ;  it  is  well  known  that  in 
Germany  fifh  are  tranfported  alive  to  a  diftance  of  fixty  miles 
and  more.  Let  us  place  thefe  adoptive  fpecies  in  convenient 
ponds,  where  they  will  forget  their  lakes ;  where  they  will 
find  their  acculiomed  food,  tutelary  flielter,  and  thofe  aquatic 
herbs  the  Ihadc  of  which  thev  were  fond  of  in  the  days  of 
their  infancy,  and  which  will  incite  them  to  reproduce  in 
their  turn.  Hot  beds  are  formed  for  vegetables;  Jet  us  form 
a  new  kind  for  fiflics.     A  moderate  fum  will  be  fuflScient  to 
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enable  us  to  colle<Sl  a  ^reat  many  fpecies;  and  we  fhall  foon 
be  paid,  with  intered,  tor  our  expenfes  and  facrilices.  Fifliery 
is  the  agriculture  of  the  waters  :  the  fifties  ihemfelves  v.  ill  be 
at  the  trouble  of  fowing  the  feed,  and  man  will  have  nothing 
to  do  but  to  collc6l  the  harvell. 


XXVI.  S>ome  Account  of  the  natural  VroduBions  of  the  IJland 
.  of  Ceylon,  particularly  in  the  Environs  of  Columbo,     By 
a  Gentleman  now  rejident  on  the  IJland,    180Q  *. 

X  HE  grain  and  fruits  which  are  common  to  the  penin- 
fula  are  found  in  Ceylon. 

Of  rice  there  are  four  kinds,  three  of  which  are  cultivated 
on  the  mountains,  and  do  not  require  continual  inundation. 
That  this  nutritious  and  wholefome  article  is  not  fuper- 
abundant  in  the  kingdom  of  Candy,  arifes  from  the  imper- 
fe<Slions  of  its  government.  If  its  growth  were  properly  en-' 
couraged,  this  country,  inftead  of  having  recourfe  to  Bengal 
for  fupplies,  might  be  enabled  to  export  large  quantities  of 
this  grain. 

The  cocoa-trees  are  very  numerous  within  the  diftri^l  fub- 
jeft  to  the  Britifti  government,  and  from  whence  the  coafts 
of  Malabar  and  Coromandel  are  fupplied  with  fpirits  diftilled 
from  their  fruit.  In  Candy  this  tree  cannot  be  cultivated, 
from  the  great  number  of  elephants  which  inhabit  the  woods, 
and  are  forbidden  to  be  deftroyed  by  order  of  the  king. 

The  areka-tree  is  {t^w  in  every  part  of  the  ifland,  and  a 
clandeftinc  trade  is  carried  on  with  the  Candian  country,  in 
the  nuts  which  it  yields.  Thefe,  with  fuch  as  are  produced 
in  the  part  fubordinate  to  the  Britifti  government,  form  a 
confiderable  branch  of  commerce. 

This  tree  finds  an  enemy  in  the  government  of  Candy, 
which  difcourages  its  cultivation  j  but  the  foil  is  fo  favourable 
to  its  growth,  that  it  may  be  faid  to  flourifh,  in  fpite  of  the 
elephant  that  tramples  on  it,  and  man  who  negle6ls  to  pre- 
fcrve  it. 

The  coffee  which  is  produced  here,  approaches  in  flavour 
to  that  of  Moca. 

Though  the  quantity  of  fugar-cane  planted  at  Calitura  is 
very  fmall,  and  is  only  employed  to  procure  fpirits,  it  is  fuf- 
ficient  to  prove  that,  if  this  neceflary  article  were  encouraged, 
it  might  be  produced  in  fufficient  quantities  to  fupply  the  de- 
mands of  this  ifland,  and  fupcrfedc  the  neceflity  ot  importing 
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if  from  feencatabd  China.     1f*he  natives,  liciwever,  dr^wa"* 
fniall  portion  of  faccharine  juice  from ,' th6  bu'disOf  the  tree 
called  kiloul  (the  c^?   '        of  limnaeus),  the  pith  .qf  whkVis^ 
biit  Utile  inferior  to  the  iaoro  of  '        idem  ides.  '         '      '  '     ' 

The  pepper  phint  flourishes  here,  but  its  Fruit  is  not  eqiiai 
to  that  of  the  Mokiccas-:-^t4.he  fame,  time  it-may  be-conii 
dcrcd  as  an  important  article  of  commerce. 

The  cardamunt  gvo'^?i  only  at  MatuVa,  and  a  fdw. 'ofh^feK 


parts ;  and  is  inferior  to  that  which  is  produced  on  the  coaft. 

Tnough  the  citltivatioii  of  the  fweet  potatoes  is  very  fimple, 
the  quantity  produced  is  not  more  than  fufficient  for  hp 
confumption,         ,  ,.  ,  .        ,^  ,^ 

The  viargora  or  agedorac  (melia  of  Flora  ^eylanip^)j"^^, 
confidered  as  one  of  the  moft  valuable  plants  that  Ceylon. e^ri 
boaft  of.  It  is  eftcemed  as  an  admirable  fucciedaneum  .for . 
the  quinquina ;  and  its  le^yes  are  fo  obnoxious  to  moths  antj* 
deftru6live  infects,. that  tr)py  will,,,preferve  v^'oollen., cloths^, 
linen,  and  books^  from. being  iniefled  bytherq. 
;  Fruit-trees  are  in  great  abundance^  though jheir;produc 
is  not  in  general  admired  by  .Europeans,  who  ai^e  acquftpmei 
to  thofe  of  a  fuperior  flavour.  The  fruit  of  Ceyloriis  how-j 
ever,  in  general,  fuperior  to, that  of  the  peninfula,  particu->i 
larly  its  lemons,  oranges,  anct  fompel-mos.  -.* 

The  ^or<2/^tf  is  a  pulpy  fruit,  whofe  flavour  ^s  blended  with,; 
an  agreeable  acid,  \t  is  of  a  round  (Ivape,  and  deeply  in-^ 
dented.  The  peal  Is  employe^  as  a  culinary  article  by  th.a, 
ilatives.  The  tree  that  bears  , it  exudes. a  yellowifli  refin^; 
which  produces  a  tolerable  varnifli.  This  tree  has  been  ge- 
nerally confounded 'with  the  ^oc^j/-tree,  that  diflils  the  gam-^ 
ho^c,  and  from  which  fe.veral  hiindred  weight  of  this  gum 
might  be  annually  drawn.  There  is  alfo  a  great,  variety  o^ 
trees  which  grow  Ipontaneoufly  in, the  woods  :  they  b^ar  dif- 
ferent fruits,  though  generally  more  or  lefs  of  an.  acid  tafte, 
and  much  ufed  by  the  people  of  the  country  in  the  cgnfcc- 
tionary,  which  forms  fuch  an  important  article  in  tHeir  en-^ 
tertainments. 

T\i^  nux  vomica^  which  muft  be  ranked  among  the  poi-i 
fonous  plants,  is  a  native  of  this  ifland  ;  but  is  applied  to  no 
life  whatever.  In  the  fame  clafs  may  be  placed  the  palma. 
chrijliy  from  whence  the  caftor  oil  is  extradled^  which  forms 
a  fmall  article  of  trade. 

The  ham;  is  a  kind  of  pulfe,  and  might  be  rendered  an 
article  of  very  great  utility.     The  (tem  of  this  plant  is  from  J 
three  feet  and  a  half  to  four,  feet  in  length,  and  furni flies  a 
flax,  which  is  twifted  into  a  long  rope.     It  is  particularly 
employed  by  fifhermcn  for  their  nets  and 'lines,  from  the 
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«xtraordinary  quality  it  poffelTes  of  never  decaying  or  rotting 
ill  water.  It  appears  to  be  deficient  in  elafticity ;  but  that 
may  arife  from  its  never  having  been  fufficiently  fteeped. 
From  fome  experiments  which  have  been  made,  its  ftrength 
appears  to  be  in  the  proportion  of  five,  to  four  with  JEuropeau 
cordage...    •     ;  .....«.)  ;,..'t /.»  :;...    .    i   ;  ::jij  -'■.,•  -^a* 

The  diltri6l  of  Matura  prodtices  iix  diflTerent  kinds  of  {hruV, 
on  which ; iniefts  depoiiti the. /wciz.  The  defeription  of  thi^ 
infe6l.  by  ;Roxburgh,  in  the  fecond  volume,  of  the  Afiatic 
Rcfearches,  is  very  correal.  The  Ceylon  laca  is  the  fame  as 
that  which  is  found  in  Pegu;  but,  though'  it  is  found  in 
great  abundance  on  the  (hrubs  where  it  is  depofited,  the  in- 
habitants collect  no  more  than  is  neceffary  for  their  parti- 
cular ufe. 

-  The  plantations  of  cinnamon  abound  with  a  plant  which 
delicacy  forbids  us  to  defcribe*]  .It.is"  called  haudurd.  by  the 
Cingalefe,  and  has  received  the  fcientific  denomination  of 
nejjt'uthes  dijidlatona  by  the,  botanifts,  ,  It  is  inaccurately 
reprefented  by  Burman,  and  in  Pennant's  View;  of  Hindtir 
itan..  It  has  been  equally  confidered  and  examined  by  the 
antiquarian,  the  man  of  letters,,  and  the  botanilL  It  flou*- 
lilhes  beneath  the ihade.of  the  cinnamou-tree,  whofe  cuhiire 
it  interrupts.  >f 

.The  trees  and  plants  in  Ceylon  are  very  numerous,  I6 
^he  diftri6l  of  Columbo  alone,  there  are  not  lefs  than  three 
hundred  fpecies.  Many  of  them, appear  in  the  very  inader 
^quate  catalogue  of  Palus  Hermanus;  from  whence  they  have 
^been  transferred,  without  any  diilincSlive  defcription,  to  th.e 
,ThefaLirus  Zeylanicus  of  Burman,  and  fo  on,  to  the.  Flora 
.Zeylanica  of  Linnaius,  and  other  botanical  works.  Indeed, 
of  one  hundred  Cingalefe  names  given  by  Hermanus,  and 
radopted  by  Burman  and  Linnaeus,  there  are  not  ten  in  ufe 
among  the  natives;  and  the  re (t  are  almoft  unintelligibly 
-rendered  in  the  G^man  orthography. 

Of  the  timber  ufed  in  domeftic  articles,  &c.  thirty-nine 
of  the  moft  remarkable  fpecies  have  been  colle^led.  Aniong 
them  the  kaloumidirie  is  didinguifhed  by  very  fine  black  and 
,yellowi{h  veins;  the  Europeans  call  it  caleminde^,uli\\Q  kadr 
humbirit  has  the  fame  (Ireaks  as  the  former,  but  not  quite 
:fo  large.  Very  beautiful  articles  of  furniture  are  made  qf 
them  both.  ,-> 

There  are  alfo  the  fatin  wood,  called  houroitth ;  the  tek^a\  or 

teah,  employed  for  mails,  and  every  kind  of  (liipwright's  and 

•carpenter's  work;  the  j^'^r;^,  one  of  the  bread-fruit  trees,  the 

wood  of  which,  when  frelh,  is  of  a   beautiful  yellow,  but 

changes  iu  ^he  xourfe  of  time  to  a  :r^ddiAi,h^ue;.andAh« 

L  4  *  nedoun. 
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nedoun,  or  riindozv,  which  is  very  ftrong.  The  two  laft  are 
employed  in  furniture  and  domeltic  ufes.  To  thel'e  may  be 
added  the  nuga  gabn^  the  ebony,  &c. 

The  elephant  muft  take  the  lead  among  the  quadrupeds  in 
every  part  of  the  world  which  it  inhabits.  In  Ceylon  there 
are  two  fpecies ;  the  one  called  allcia,  which  has  no  teeth, 
or  at  leaft  very  fniall  ones ;  and  the  other  called  aeta^  which 
has  teeth  of  a  confiderable  length.  In  the  interior  parts  of 
the  ifland  they  are  very  numerous;  and  there  are  a  fufficient 
number  of  them  in  the  Englifli  pofl'eflions  to  do  confiderable 
jnifchief  to  every  kind  of  agriculture. 

The  royal  tiger  is  not  an  inhabitant  of  this  ifland  ;  but  the 
leopard  is  very  common,  and  fome  of  them  have  been  taken 
that  meafured  five  feet  in  length. 

There  are  two  kinds  of  wild  cat,  one  of  which  is  not  ge- 
nerally known,  or,  at  leaft,  has  been  very  imperfectly  de- 
fer i  bed. 

The  wild  buffalo  is  found  In  the  forefts,  and  is  as  furious 
as  that  of  Bengal. 

The  wild  boar  is  equally  dangerous  with  the  buffalo,  and 
the  woods  alfo  abound  with  them. 

There  is  the  axis^  or  Ganges  deer,  and  a  flag  whofe  cojpur 
IS  gray,  tinged  with  a  (hade  of  red.  It  bears  a  greater  relem- 
blance  to  the  hart  of  Corfica,  than  to  any  other  of  its  clafs. 

Of  monkeys,  there  are  three  peculiar  kmds,  with  long  tails, 
and  pouches  under  the  chin.  The  hair  of  one  is  of  a  reddifli 
hue,  and  that  of  the  other  two  is  very  long  :  the  one  is  white, 
and  the  other  black ;  but  all  of  them  have  long  beards, 
which  fpread  over  their  cheeks.  They  are  very  fagacious, 
well-tempered,  and  tractable,  as  well  as  full  of  trick  and 
amufing  playfulnefs. 

The  floth  is  not  very  comfnon;  it  is  from  feven  to  eight 
inches  in  length,  and  is  born  with  a  thick  covering  of  hair. 

The  pangotin  is  very  common  in  Ceylon,  and  called  habaU 
t)ae'ia.  It  is  accurately  defcribed  by  feveral  naturalifts;  but 
the  print  of  it,  in  Buffon,  is  ill  defigrned.  It  is  there  repre- 
fented  as  walking  on  its  fore-feet,  in  common  with  other 
quadrupeds;  whereas  it  a6lually  walks  on  the  metatarjus, 
turning  the  toes  downwards.  This  animal  can  never  be  pre». 
ferved  alive,  from  the  impracticability  of  providing  a  fufficient 
quantity  of  ants  (which  are  its  only  food)  tofuflain  it. 

There  is  alfo  the  viverra  ichneumon,  which,  by  the  Eu» 
ropeans,  is  called  mongoos.  It  has  been  generally  believed 
that  this  aniinal  inftinClively  applies  to  the  medicinal  aid  of 
gi  eeriain  plant,  which  aCis  as  a  counter-poifon  when  it  has 
bepn  bit  by  a  ferpent.  The  natives,  however,  are  not  ac- 
quainted 
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quainted  with  any  plant  that  poflefles  this  falutary  quality. 
It  is,  neverthelefs,  afTerted  by  them,  that  the  ynongoos  has 
been  ken  to  attack  the  cobra  di  capello ;  when,  though  fe- 
verely  bitten,  it  has  killed  the  ferpent,  and  eaten  a  part  of  it, 
without  any  vifible  efifetils  of  poifon. 

Of  fquirrels  there  are  two  fpecies.  One,  whicli  is  called 
laena^  has  a  red  nofe  quite  flat,  and  long  black  tail,  which  is 
only  found  in  the  woods  ;  the  other,  called  dandu  la^na,  with 
yellow  longitudinal  ilreaks,  frequents  gardens,  where  it  de« 
ftroys  every  kind  of  fruit. 

The  hares  are  large,  but  inferior,  as  a  food,  to  thofe  of 
Europe.  There  arc  otters,  but  they  are  very  rare,  and  feldom 
feen.  The  porcupine  is  to  be  found  every  where  in  the 
woods,  and  may  be  readily  tamed  into  all  the  familiarity  of 
a  domed ic  animal. 

There  are  two  fpecies  of  rats,  which  infefl  the  houfe  and 
the  garden  :  one  of  them  is  called  the  mujk'rat^  which  is  fo 
well  known  in  the  peninfula. 

There  is  one  of  four  fpecies  of  bats  known  here,  which  is 
called  iho.  fying  fox  \  its  French  name  is  roujjette:  it  is  well 
known  in  the  peninfula,  and  feeds  only  on  fruit. 

The  birds  are  among  the  mofi  beautiful  produtSlions  of  this 
tfland ;  but  their  prevailing  haunts  are  in  the  eailern  parts: 
the  number  of  them  is  comparatively  fmall  in  tiie  vicinity  of 
Columbo.  Not  more  than  thirty  fpecies  of  them  have  been 
afcertained  fince  the  Englifli  have  become  its  inhabitants. 
Among  thefe  are  the  pelican,  the  Eamand,  the  great  and  imall 
Greek  pigeon,  the  rollieu  of  Mindanao  of  Brifl'on  ;  a  beautiful 
cuckoo,  with  variegated  plumage,  called  konrouhngJia\  the 
maynat;  two  fly-catchers,  with  two  long  feathers  in  the  tail, 
the  one  with  a  black  head  and  white  body,  the  other  with  a 
blue  head  and  reddilh  back;  and  an  abundance  of  wood- 
peckers, with  golden  plumage. 

Among  the  fjfli  which  have  yet  been  obferved,  and  are 
not  generally,  if  at  all,  known,  is  a  ray,  with  a  projec^ling 
fnout  like  that  of  a  dog,  and  of  a  brown  colour,  with  a  green 
tinge  on  the  upper  (ide.  The  fifhermen  appear  to  have  a 
knowledge  of  the  cramp-fi(h. 

The  number  of  ferpents  is  very  great,  and  the  larger  part 
of  them  are  of  a  poifonous  nature ;  nor  can  they  be  generally 
Jcnown,  as  none  of  them  exa6tly  correfpondwith  the  prints  of 
Rufleh 

The  cohra  d'l  capello^  which  is  a  well  known  and  moft  for- 
midable reptile,  is  a  native  pf  Ceylon.  It  has  a  broad  neck, 
and  a  mark  of  dark  brown  on  the  forehead 3  which,  when 

viewed 
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viewed  1n  front,  has  the  appearance  of  a  pair  of TpeAacIes; 
but,  being  regarded  from  behind,  is  like  the  head  of  a  cat. 
Its  back  is  of  a  gray-colour^  and  has  fome  du(ky  fpots  on  the- 
belly.   NoothtT  kind  of  this  ferpent  has  been H^en' here.   The^' 
natives  cpnfider  it  as  an  ob^eft  of  veneration,  and  do  not  fuffer' 
ifi  to  he  deftroyed.    li^  loves  tOiinhabit  dilapidated  buildings. 

'  'The  largeft  of  all  the  ferpents  is  the  plmph<buTd,  'The  writer 
of  Ibis  nVef=rtoir  has  feen  one  preferved  in  Ipiritg,  of  eio-ht  feet 
and  an  hal^f  ift  length,  and  thirteen^  inches  in  circumfirence, 
which  was  ouite  young.     It  is  this  fpecies  that  is  accufed  of 
fiv^lidwihg  'bullocks  and  butfaloes.     Butj  hciwever  ihat  may 
l^j  the  Cingalefe  aifert,  in 'the  moft  pofifiveiVianner,  that 
there  |Ai-efferp6iits  which  are  ten  inches  in  diameter,  a-nd  that* 
f6)me''ha.ve''bk'6ti'' taken  with  a  hog  in  th^ir  belly^^'^'-NaV,  if 
was  declared,  with  equal  folemnity,  that  oTie  of  th^tli  hkd 
ifeen  opened,  in  which  was  found  the  hr)rn  of  a  buffalc  . 
'  The  liioft  curious  feq^ent  of  this  idand*  is  the-  fo         '^* 
which  is  faid  to  otow  to  a  moft  enornious  fize.     One  of 
lheiiV,'\Vheii  only  four  feet  and  a  half  in  length,  ar.  '  '    It* 
»n'iheh  in  diameter,  had  feVen  young  ones  in  it.    TheletWfl? 
fpecies  are  remarkable  for  two  fliort  thick  pricklee^  <ionti4 
jfuoiis'to''the  annS. 

_^^  Theire  isalfo  the  depatna'ia,  a  thi^I  kind  of  the  angu'is  oP 
ttnnseds. '  -Sonl'e  have  defcribed  it  as  poflefflng  t\Vo  heads.* 
it  appears  to  confiderits  tai]  as  a  defence,  frona  the' violencW 
of  its  motion  whenever  it  is  attacked.  ^  ■'       '•'      » ''^  £ 

The  fidiermen  ckughtan'^xtraordinary  ferpent,  fbme  tiftfvd- 
fince,  at  fea,-  of  the  kmgth  of  fifty-feven  inche'^  and  a  halij 
ef  which  there  docs  not  aj>pear  to  be  any  defeription  in  any^ 
work  of  natural  hiltbrv;  thoiicvh  Pennant's  V'^ieW  of  Hindu ftaiv 
Contains  an  account  of  one  that  bears  fome  fmaU  refcmblance' 
to  it. 

Of  the  lizard  tribe,  the  crocodile  is  the  iiioft,  confiderable  ; 
it  is  the  inhabitant  of  all  the  lakes  and  rivers  irl  Ceylon,  but 
is  feldom  feen' in  tbe  vibitiitv  of  the  fea.  There  are  two  kind^ 
of  lagima  ;  one  of  ihetii  i^  feyen  feet  long,  and  is  fuppofod  f<i 
be  the  fanie  as  that  whiebis'f©  well  known  on  thee  .f 
Coromandcl.  There  is  aUb  a  fmall  lizarei  with  a  pricklv 
like  the ~camclion'.  to  whicH  ihay  be  added  a  fmall  IpoHed 
}i2ard,  which,  from  its  meafured  and  tuneftjl-  cit,  has  Ac^ 
quired  the  \\a\^^€:  oi  th(i  /in ging  Ik:  ant  ]  andthereaK'aitJelioni 

The  toads  are  not  of  a  laroe  lize,  like  thofe  of  Eombav^   ^I 

The  infects  are  innum'erable.  The  genus  o\\\\q  fcarabieus 
is  the  moft  abundant,  but  that  of  the  jfiant'is  of  Linufeus  ift 
the  moft  curious.  The  fliapcs  it  produces  are  very  vafi«>tMi 
and  extraordinary.     One  of  them,  of  which  Colonel  Agnew 

made 


of 


jof  the  IJland  of  Ceylon,  jyj 

^ade  a  drawing,  is  c^Wed  the,  amm at ed  leaf  from  the  re- 
fcmbiance  of  its  wings  to  the  leaf  of  a  tree. 

'  There  are  five  Jpccies  of  the  golden-coloured  cQremflle Xif 
Lmnaeus. 

A  grafshopper,   with  black,  prickly,   tubercurous  horns, 
terminated  by  two  large  yellciw  knobs.         ^■■•*'    • 
■  A  fpider,  wh6re  venom  dbd  bite  are  as  pote^nf^htid  dangerous 
its  thofe  of  a  fei^pent :  fortuliatelv',.thj<;  infeft  is  vefy  rare, 
.r"  A'  black  hairy' fcorpion,  about  four' inches  in  length..- 
*"Gf  buttert^ies  tl/ere   are  about  twenty  fpecies,   foiiie  oi 
^Hieh  arewxli'known.^^^'^  c';-Jnr;(-..r  i^  ;  lo  on- 

The  phalccna,  a  fpccies  of  which' lis  to -be  found  in  'at  rea^- 
tife  mibliflied  in  France. on  foreign  butterfl iesr,  v^  '  t 

•  The  termesy  p\  what;  is  called  the  white  Mnt^  ..infefis- this 
ifland  as  w'.ejl  as- th^  peniafula, 

Laftlv,  There  ^Fe  \a  great  number  of  ticks  found  ondi-fferent 
gTji^i^fils^.iu^h,^!  U>e'£at  h  ■water  birds,  pangolin,  ^c. 

The  tick  found  on  the  rat  is  remarkable- for, tlie-extr^or^l^^^ 
tnaniojer-in  which  it  moves,  ha vingitsmoutliiindliellynirned 
upwards.  j 

"The  ihore-of ^Frmcomalee-  ahound^^  in-fteH*-^  4)ut -they -ar^ 
all  mentiV)ned' iti l^umplici's  wmk' on  Goncho](^gy.  I 

i  With  refpecSFto  pearls  "^t  "mayl>e  obfcfved,  '•  that  the  flielj 
In  which  thev^la re  found  is  a  niytiluv^iwi.hot  an  oyjier,  ..The 
percription  of  it  is  very  correal y  given  in  the  Afiytiic.  Re4 
fearches.  'All  banks^  ^re  not  equally  prod  u<?tive  o£  tb^ 
pearl;  for,  though  the  (hells  in  which  it  is  generally  found 
'»rc  very  plentiful  on  the  Chilau  ban'k^,  there  is-veryfeldotii 
ifoimd  a  flngle  pearl  in  them;  whilii,  furth'cr  up  the  ^ulphj 
i^  pearl  is  found  in  almplt  every  Iheil  of  a  certain  iizethat  is 
idpened.    ',         ^       ",'•-'  ■^^     ''  r'  ;^  '  ^  '' .  \'^^  \  " 

[.  ITiere  are  tlue  comiTidri  cryftallizations  of  fapphires,' rubies, 
(topazes,  kouroandous,  tourmalines,  and  rock  ci'yftals. 
!_^  Rome  de  rifle  has  given  a  defcri'plion  of  a  precious  fione 
Ithat  unites  two  diftinet  colours ;  and  fuch  a  ftone  is  laid,  and 
generally  believed,  to  have  been  found  by  the  adigar,  'or 
jprim^  minil"iei-,i  of  the- kmg  of  pa  ml  y,  on  his  return  from 
[Jm  enlibaiiy  to  Columho^;  it  iiniteS  the  colours  of  the  fapph ire, 
'the  ruby, 'and  thc_tQpazL._ini^_a£Couut  adds^that  it  wasao*- 
ftantly  prefented  to  the  king. 

The  foil  around  Columbo  is  a  brittle  clay,  with  a  mixture 
of  ferruginous  particles.  It  is  generally  covered  with  a  fand, 
whofe  fertility  is  equal  to  that  of  the  richeft  earth.  On  the 
fca  fhore,  and  in  fome  diftin^l  parts,  there  are  hillocks  of  a 
dark  gray  earth,  which  appear  to  compofc  a  ftratum  imme- 
diately beneath  that  already  mentioned. 

There 
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There  is  every  reafon  to  fuppofe  that  there  are  extinguiflied 
volcanoes  in  Ceylon,  from  the  fj)ecmiens  of  volcanic  ftorcs 
which  have  been  colle<fted  at  Trincomalee.  This  opinion  is 
fupported  by  the  account,  that  there  is  a  lake  near  the  fum- 
mit  of  Adam's  Peak,  whofe  height  is  conjeftured  to  be 
1500  fathoms  above  the  level  of  the  fca.  It  received  this 
name  from  the  Portuguefe ;  but  the  Cingalefe  call  it  Sana- 
male.  According  to  the  tradition  of  the  country,  it  was 
BuJdah,  the  founder  of  the  government,  and  to  whom  the 
inhabitants  pay  almoft  divine  honours,  who  left  the  mark  of 
one  of  His  feet  on  this  mountain,  while  the  impreffion  of  the 
other  was  found  in  Siam. 

Table  of  Ohfervations  on  the  general  Jiate  of  the  Atmofphere 
in  Columboy  luhich  proves  the  unexampled  uniformity  of  its 
Climate,  both  as  to  its  temperature  an'*  the  regular  den/ity  of 
the  Air.  The  variation  of  the  barometer  in  twelve  months 
is  only  0*36  of  an  Engltjh  inchy  and  that  of  Fahrenheit's 
thermometer  only  13  degrees. 
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BAROMETER. 

THERMOMETER. 

.Highcit    1    Lowc.'t 

DiiTer- 

l^cant 

Highe«  1    LowcK 

Differ- 

Ntcjn» 

PoiHt. 

I'oinc. 

ence. 
0.220 

Point, 
82.     0 

Point. 
77.    0 

ence. 

5-  0 

70.41 

Nov.  1798   . 

30.160 

29.94c 

30-053 

December  .  . 

30.128 

29.988 

0.200 

30.057 

81.50,75.  0 

6.5c 

78.77 

Jan.  1799     . 

30.114 

29.988 

0.076 

29.952 

8o.75!75-  0 

5-73 

78.29 

February  ,  . 

30. 090129. 940 

0.150 

30.020j82.50 

76.  0 

6.5c 

79-93 

March    .  .  . 

30.114  29.914 

0.200 

3o.o20j86.  0 

80.  0 

6,  c 

82.71 

April  .... 

30.  12429.920 

0.204 

30.004 

85.50 

79.50 

6.  0 

82.71 

May    .... 

30.062129.912 

0.15c 

29.959186.  c 

80.50 

6.50 

83.28 

June  and  July 
Auguft   . .  . 

No  obfiervatii> 

ns  .  . 

30.064 

29.976 

0.880 

30.030 

84.  0 

82.  0 

2.  0 

82.67 

September    . 

30.070 

2-9.940 

0.13030.013 

82.50 

7«.25 

4.25 

80.40 

O6lober  .  .  . 

30.070129.970 

0.092  30.027 

82.50 

80.25 

-•25 

81.12 

November    . 

30.080 

29.900 

o.iSo  29.979 

83-50 

79-50 

4-50 

80.83 

December  .  . 

30.150 

29.800 

0-350 
0.360 

30.002 

82.5c 
86.  0 

73-50 

73.  0 

9-50 
£3.0 

79-90 
79.  5 

Average  for  7 
12  Months,  J 

30.160 

29.800 

29.980 

XXVII.  Me^ 


t    173    3 

XXVTI.  Memorandum  refpeBlng  the  Hunting  'EJlahViJhment 
of  Tippoo  Sultaun,  at  Seringapatam ;  with  an  Account  of 
the  Chetas  fent  to  his  Majejhy^  and  now  kept  in  the  Tower ^ 
London^, 

X  H  E  principal  amufement  followed  by  Tippoo  Sultaun, 
at  Seringapatam,  for  feveral  years,  was  to  hunt  antelopes  with 
chetas  f.  His  predilection  for  this  diverfion  was  manifelled 
in  the  precautions  taken  to  preferve  the  game,  and  the  at- 
tention paid  to  render  the  fport  as  perfed:  as  poflible.  A 
confiderable  tra6l  of  ground  to  the  fouth-weft  of  Seringapa*- 
tarn,  and  called  the  rumna,  was  exclufively  appropriated  for 
the  maintenance  of  the  game,  and  guarded  with  the  utmoft 
vigilance.  There  were  Teveral  hunting  bungalows  J  in  dif- 
ferent parts  of  the  rumna  for  the  fultaun  to  retire  to  after  the 
fatigues  of  the  day*  To  each  of  thefe  was  attached  a  fmall 
eftablifhment  of  fervants,  who  were  refponfible  for  the  care 
of  the  buildings  and  gardens  §.  The  number  of  chetas  iu 
Tippoo's  pofleffions  at  the  period  of  the  capture  of  Seringa- 
patam amounted  to  fixteen ',  the  greater  part  of  them  were 
well  trained.  Each  cheta  had  an  eilabliflmient  of  four  menj), 
one  cart,  and  four  bullocks ;  and  the  whole  were  under  the 
fuperintendance  of  a  meer  fhikar,  or  chief  huntfman,  with  a 
certain  number  of  afliftants. 

Whenever  Tippoo  determined  to  take  the  amufement  of 
hunting,  one  day's  notice  was  generally  given  to  the  huntf- 
men,  to  prepare  the  chetas  and  bullocks;  and  on  the  even- 
ing preceding  the  day  appointed  for  this  amufement,  fix  or 
eight  chetas  were  carried  out  to  fome  village  near  the  fpot 
of  the  rumna  fixed  on  as  the  rendezvous  for  the  hunters.  At 
day-break  the  following  morning,  the  fultaun,  accompanied 
by  one  or  two  of  his  fons,  and  ten  or  twelve  favourite  noble- 
men, proceeded  to  the  rumna.  On  thefe  excurfions  he  was 
attended  by  a  few  horfemen,  and  fome  officers  called  Moota- 

*  Fropi  the  fame, 

\  A  fpecics  of  fpotted  tiger,  and  known,  in  the  relations  of  travellers, 
under  the  name  of  liunting  leopidrd. 

J  A  name  ufed  in  India  for  a  fmall  light  building. 
^§  Each  of  thefe  gardens  contained  four  fmall  but  neat  buildings,  regu- 
larly difpofcd,  and  fronting  each  other  ;  the  ground  between  them  being 
laid  out  in  wdks  of  cyprefs  trees.  The  ground  adjacent  to  the  buildings 
was  alfo  laid  out  in  gardens;  and  the  whole  was  furrounded  by  a  thick 
iiedge,  through  which  there  were  entrances  and  gates. 

N.  B.  The  fultaun  chofe  whichever  of  the  buildings  he  preferred,  and 
the  party  took  the  otherK. 

II  One  huntfman,  two  keepers,  and  one  bullockman.  ; 

furrikas. 
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furrikas,  (independent  officers,  not  belonging  to  any  corps,) 
.who  were 'coiuhiiitlv  attached  to  the  fnliaua'.s 'perfon,;  5«v«l 
•remained  near  hini  op  all  occafions,  both  at  the  palace  ah3 
in^thefitld.  V^ery  little  jiate  was  obfcrved,  and  no  perfons 
were  pre  fen  I  but  tliofe  who  received  particular  invitations. 
The  fukaun  generally  reached  the  rumna  about'  fix  o'clock, 
and  thjiu  ininiedia^ely  the. hunt  took  place  a§  follows: 

Each  y'heta  was  carried  on  a  light  cart,  drawri  by  two  bwl- 
;1ocks  regularly  trained  for  thq  purpofe.  The  huntrman  of 
'each '^heta  was  feited  on'hrs  refpe^live  cart,  and  the  nth^r 
^^ttendants  ran  cloie  to  it  on'f'6ot.  The  carts  followed  eadh 
^cther  in  regular  fircce(l|bn„  the  meer  fhikar'  conduc^^ing  tWe 
'leading  cart.  The  ch(.tia  was  hood-winked,  and  all  thefpfc*- 
.'tcttors  and  fportfmen  kept  clofe  to  the  carts,  and  endeavaareti 
^io  preferve  filence  in  order  not  to  klarm  the  g:ame. 

The  huntfpien  followed  anv  dire6lron  acrofs  the  country 

which  they  thought  proper.  _  On  difcoverihg  a  herd  of  deer, 

they  proceeded  with  more  caution,  and  endeavoared  to  take 

■'up  fuch  a  pofition  as  fliould  oblige  the  antelope,  when  chafed^ 

4o  fun  up  hill,  or  over  broken  ground;  in  either  of  which 

cafes^  the  probability  of  fuccefs  is  much  in  favour  of  the 

^)CTi^t<i:     When  they  arrive  within  four  or  five  hundred  yards 

of  th^  game,  the  men  on  foot  turned  the  cheta^s  head  towards 

the  antelope,   uncovered  the  cheta*s  eyes,  and  then  let  him 

'Toofe. 

The  great  aim  of  the  cheta  is  to  place  himfelf  exactly  be- 
hind his  prey ;  and  the  fkill  and  caution  he  difplays  in  a|;- 
taining  his  obje6l,  conttitutes  one  of  the  printipal  beauties  of 
this  divcrfion.     The  cheta  continues  to  be  very  cautious  till 
,  he  is  within  two  hundred  yards  of  the  antelope ;  he  thehi 
gets  bolder,  begins  to  run,  and  foll6\vs  his  prey  with  the 
greateft  rapidity  for  about  three  or  four  hundred  yards,  when 
'  he  is  either  fuccefsful,  or  gives  up  the  chafe.     In  the  latter 
cafe^  he  generally  moves  about  flowly,  and  prowling,  till  his 
keeper  comes  up:  the  cheta  then  fuff'ers  himfelf  t6  be  hood- 
winked, and  conveyed  back  to  the  cart.     If  the  cheta  has 
been  fuccefsful,  afier  feizing  the  antelope,  he  holds  it  by  the 
lieck  with  his  mouth,  in  fuch  a  mariner  as  not  to  hurt  it, 
and  keeps  the  prey  down  on  the  ground  in  this  pofition  until 
the  keeper  arrives :  he  is  then  hoodwinked ;  the  throat  of  the 
antelope  is  cut,  and  a  leg  or  two  given  to  the  cheta  as  hi^ 
reward ;  after  which  he  is  carried  oack,  without  any  dit5- 
'  culty,  to  the  cart.     If  it  ihould  be  wiflied,  however,  the  an- 
.  telope  may  be  taken  alive  *  from  under  the  cheta,  whoj 

*  This  is  feldoai  praflifed,  and  Fequires  management  and  confidence 'iri 
the  hunrlr.).';n. 

wheii 
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when,  hoQdwinkqd>  is  perfe6lly  manageable.    The  fpe<9:ators 
keep  at  a  proper  dirtanee  till  the.liiiiitrmaii  has  covered  the 
eyes  of  the  cheta,  but  they  may  alvviays  choofe  their  ground 
m  Tuch  a  manuer  as.  to,  [^e  the- whole  of  the  hunt. 
,    A  cketa  will  run  two  or, three. times  in  a  day,  and  often 
is  fticcefsful  in  every  chace«     He  ^always  fele6is  the  largeft 
^  buck  of  the  herd,  thbugl)  it'  fhould'nbt  be  in  fo  favourable 
*,  a,  portion  for.  his  purpofe  a^  Imany  other  fmaller  deer.     In 
T.large-herdSjtwo'Or  four  chetas  are  let  o'ut^  and^thqn  the  fpdrt 
^^shifiihly  diverfified  and  interjefting.  '        /  \   r'"^" 

^:.  .After  hunting  until  ten  or  eleven  p*clock,  the  fultaim  re- 
•), tired  with  the  party  to  the  next'bungalow^  whe^re  he  palled 
'  the  rertiaindei"  of  the  day,,,andm  the  evening  returned  to  Bis 
.jjajace  ia  Seringap'atam._  J 

*^  ADefcr'tption  of' the  Chetd''^, 

The  cheta  is  the  animal  inehtidn^d  by  Tavepier,  Bernier, 
*aiid  other  eaftern- travellers,  under  the  nv^me  of  the  hunting 
leopard.     It  differs,  however, .  from  ^he  leopard  properly  fo 
called,  in  the. following  particulars  :     -  .ii  Ati 

Firft,  in  fhape.^-^It  is  of  a  longm^ke,  narrow  deep  chefi:, 
and  flender 'icaift.  _  Its  legs  alfo  arq^very  Ions;  in  pro{)ortion 
to  the  body;,  in  which  particular,[>  ^Sjwell  a^  in  its  general 
form,  it  beajkS  a  greater  refemljian.ee  !tQ  the  gre-hound  than 

, to  its  cp^r?72ifr^  of  the  feline  tribe.  .  ., 

adly,  The  fize  of  the  cheta' !^  head, is  fm:^ll(?r  in  proportii)n 

-^  ,to.it:s:ibody  than  that  of  the,  leQpa^d,  or  o,^ mo'ft  other  qua- 
drupeds. The  colour  of  the  iris  is  of  a  deeper  yejiow  thiin 
in  the  leopard,  and  its  face  is;  ^i,ftjpg;u,iibed  .by  a  ^  dark  line 

^,reacl>i^>g  from  the  corner  of  the  eye  tq  th^t  pf  the  mouth  pit 

f  each  fide. 

3dly,  The  hair  on  the  throjat,  b^r^gin;,!  b(;lly,  and  tbe^uncjcr 

^,  fide  of  the  tail,  is  much  longer  than  on  the  other  parts  of  the 

l^body;  it  is  of  a  dufky  white  (^olour,  w'^th  fevy  .or  no  fpots. 

,  ,T;he  hair  on  the  upper  part  of  the  i}^^\,  ^nd  on  t;he  ihogi]de/s, 

jjjis  alfp  fpmewhat  longer  than  ^pn  |j>0^lj)pcly,,, though  not  fqffi- 
ciently  To  to  entide  the  cheta  to  the  fpecifia  i^,^^iic,f::|f.j^yz> 

|j,.^ff^^f<z^  which  ;L,ii^in^Vi3h^s.gixeu, it..,,,.      .  ,  .     '    .;','.' 
^^4thly,  The  fpots  oil  the  cheta,  iu(lead,,gf  being  dilpofed 
.111  circles  jike  thofe  of.  the.  leopard  ,;ii)d.  p^pth^V^  ,are  e^ich 

^   di(tin(Sti  ,Thc  body  and^  limbs,  exceptipg  VvnQ.re, the  Iping 

lia.         ends,,  afe  thickly  covered  .with jthe/p  lppts,.'vjarying  irt 

'  fize,  of  a  dark  colour,  and  a  round  or  oval  fliape,'  on  a  light 

'"  Th  s  defcripiion  was  written  by  J.  Flcmine;,  Efq.  of  the  Bengal  Me- 
dical ElbbliflmicnT ;  a:id  the  other  parts  of  the  memorandum,  by  Capt. 
Sydenham. 
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tawny  brown  ground.  The  ears,  which  afe  fliort  and  round, 
are  each  marked  behind  with  a  broad  dark  bar;  and  the  tail, 
■which  is  long,  (lender,  and  foniewhat  btifliv  at  ihe  end^  is 
marked  with  four  fuch  bars  tVoni  the  tip  upwards. 

5thly,  The  laft  and  principal  difference  betweeh  thfe  cheta 
and  leopard  is  in  refpect  to  difpofition.  The  leopard  is  inca- 
pable of  being  tamed,  and  always  retains  its  fierce  malevolent 
habits.  The  cheta  is  eafily  broken  in,  and  trained  for  the 
chace.  I  have  never  (een  one,  however,  that  could  be  faid 
to  be  thoroughly  tamed.  It  ftill  retains  fome  (hare  of  its 
natural  ferocity  and  treachery,  which  it  betrays  by  its  reft- 
lefTnefs,  the  obliquity  of  its  movements,  and  the  duplicity  of 
its  looks.  It  fufifers  no  one  to  approach  it  familiarly  but  its 
keeper,  and  even  he  carefles  it  with  caution  and  diffidence. 
It  muft  be  led  to  the  chace  chained  and  hoodwinked  ;  and 
all  that  can  be  expefted  from  it,  even  when  it  has  been  care- 
fully trained,  is,  that  it  fliould  return  quietly  to  its  keeper 
when  the  chace  is  over. 

The  fize  of  a  full  grown  cheta  Is  as  follows : 

Fr.  In. 
Length  from  the  nofe  to  the  tail       3     8 
Length  of  the  tail  -  -         ^     ^ 

Height  at  the  fhoulder  ^        24 

Height  at  the  rump  -         ^     3 

Mr.  Pennant's  defcription  of  the  cheta  (Hift.  of  Qaadr. 
vol.  i.  p.  284)  is  tolerably  corre6l ;  but  his  figure  is  a  very 
bad  one,  and  conveys  a  very  erroneous  idea  of  the  fhape  of 
the  animal. 

The  chetas  prefented  to  his  majefty  by  the  court  of  direc-  ' 
tors,  were  caught  in  the  woods  near  Rydroog.     They  are^ 
about  three  years  old  *,  were  trained  at  Seringapatam,  and 
hav^becn  frequently  hunted  by  Tippoo  Sultaun. 

Their  daily  food  is  fix  pounds  of  mutton,  with  as  much 
water  as  they  can  drink.  This  allowance  is  fomctimes  varied 
to  three  fowls.  A  majfala^  or  mixture  of  fpices,  is  given  to 
them  once  a  day  with  their  food,  and  ferves  to  keep  them  in 
health  and  fpints. 

Each  cheta  has  two  keepers ;  and  one  cart,  with  t^o  trained 
bullocks,  was  fent  at  the  lame  time  as  a  fpecimen  of  the  carts 
ufed  at  Seringapatam.  The  cart  fent  to  his  majefty  was  ac- 
tually one  of  the  fultaun*s,  and  has  frequently  been  ufed 
by  him ;  and  the  bullocks  were  alfo  part  of  his  hunting 
•eftablifluTient. 


•''  Now  about  jffvf. 
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XXVIII.  Proceedings  of  Learned  Societies, 

FRENCH  NATIONAL  INSTITUTE. 

1  HE  Inftitute,  in  the  public  fitting  of  July  4,  propofed 
the  following  queftions  as  the  fubje6l  of  prizes : 

PRIZE   aUESTIONS. 

Mathematics. — ^To  determine  the  means,  as  far  as  poffible, 
for  leflening  the  lee-way  of  a  (hip  of  war  when  failing  on  an 
oblique  courfe,  by  combining  together  the  manner  moft  fa- 
vourable for  that  purpofe,  the  form  of  the  keel,  the  draught 
of  water,  the  pofition  of  the  main  beam,  and  ftability. 

In  the  year  1793  the  Academy  of  Sciences  propofed  this  as 
the  fubje6t  of  a  prize  for  1795  ',  it  was  fupprefled  before  any 
paper  was  received  in  aufwer  to  it :  but  the  Clafs  of  the  Ma- 
thematical and  Phyfical  Sciences,  being  defirous  to  fulfil  the 
engagement  contraftcd  by  the  Academy,  and  confidering, 
befides,  that  this  fubje6l  is  of  great  importance  for  the  navy, 
have  thought  they  could  not  do  better  than  to  propofe  it  again* 

The  Clafs  are  too  Jenfible  of  the  difficulty  attending  this 
problem  to  require  or  to  hope  for  a  folution  from  theory 
alone,  but,  without  prefcribing  rules  in  that  rcfpecSt,  they 
invite  learned  navigators  to  treat  the  queftion  principally  by 
means  of  obfervations,  deduced  either  from  their  own  expe- 
rience or  taken  from  thofe  journals  ia  which  the  commanders 
of  veflTels  give  an  account,  at  the  conclufion  of  a  campaiga 
OT  the  end  of  a  voyage,  of  the  circumftances  which  have  oc- 
curred in  regard  to  the  rateof  failing  of  their  refpe^tive  fliips. 

The  prize  will  be  a  gold  medal  of  the  value  of  a  chiho- 
gramme,  and  will  be  decreed  in  the  public  fitting  of  Meffi- 
uor  5,  an.  11  (July  4,  1803).  The  anfwcrs  will  be  received 
till  the  ift  of  Germinal,  an.  11,  (March  22,  1803,)  and  not 
beyond  that  period. 

Phjyjics, — The  Clafs  of  the  Phyfical  and  Mathematical  Sci- 
ences of  the  Infi:itute,  charged  with  propofing,  for  the  year  9, 
the  fubje6l  of  a  prize,  think  it  their  duty  to  adopt  a  queftion 
the  folution  of  which  mufi:  accelerate  the  progrefs  of  an  in- 
tereftihg  part  of  natural  hifiory.  The  fcicnce  of  organized 
bodies  confifts,  in  a  particular  manner,  in  a  knowledge  of 
their  organization,  which  is  diftinguiflied  into  internal  and 
external.  The  external  fig-ns,  called  charatlcrs,  the  firft  ftu- 
djed  and  the  fir(l  known,  are  of  ufe  to  indicate  the  internal 
organization,  from  which  they  are  derived,  and  which  always 
pqght  to  have  an  influence  on  their  exiftence.  Thefe  two 
parts  of  the  fcience  intimately  connected,  tend  mutually  to 
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throw  light  upon  each  other.  Thus  anatomy  furnlfhes  zoo- 
logy with  the  bafes  of  its  grand  divifions;  it  affbriis  it  the 
means  of  chara6lerizing,  with  p'recifion,  the  different  clafles 
and  famines  of  animals,  and  of  explaining  the  caufes  of  their 
manners  and  habits,  and  of  the  mode  in  which  they  feed. 

The  philofophy  of  vegetables  ought  to  render  the  fame 
fervice  to  botany.  By  the  exertions  of  Grew,  Malpighi, 
Liewenhoek,  Duhamel,  Bonnet,  Senncbier,  and  other  re- 
fpe6lable  philofonhcrs,  it  has  been  already  enriched  with  a 
great  number  or  infulated  obfervations,  which  may  ferve  as 
guides  in  future  refearches.  It  has  exhibited  to  us  in  thofe 
of  C.  Desfontaines,  the  difference  which  exifis  in  the  difpo- 
fition  of  the  ligneous  and  utricular  parts  of  the  monocoty- 
ledon and  dicotyledon  plants.  This  labour,  which  has  en- 
abled the  fci^nce  to  make  a  great  progrefs,  deferves  to  be 
followed  in  the  fubdivilions  of  thefe  two  grand  clalTes,  and 
in  the  plants  known  by  the  name  of  acoiytedons,  compofing 
the  cryptogamia  fyftem  of  Linnaeus.  We  mufl  afliire  our- 
felvcs,  by  ftudying  the  internal  organization,  whether  the 
latter  ought  to  continue  to  form  a  third  divifion,  or  whether 
they  ought  to  be  joined  to  one  of  the  other  two.  The  fclence 
has  itill  a  great  intereft  to  determine  the  internal  ftru6i:ure 
of  vegetables  compofmg  the  grand  families  acknowledged  by 
all  botanifts.  It  ought  to  verify,  whether  each  of  them  has 
a  peculiar  internal  organization,  common  to  all  the  plants  of 
its  order,  and  different  from  that  of  the  other  families.  It 
will  endeavour  to  difcover  their  affinity  determined  ac- 
cording to  their  external  characters,  and  confirmed  in  the 
fame  degree  by  infpeftlng  their  internal  organs.  It  will 
examine  what  caufe  determines  the  union  or  feparatlon  of 
the  fexes;  the  exigence  or  non-exiftence  of  the  corolla ;  the 
unity  or  plurality  of  its  parts ;  the  number  and  relative  fitua- 
tion  of  its  fexual  organs :  in  a  word,  the  chara6lers  of  the 
firft  line,  derived  from  the  efTential  organs,  are  invariable  in 
all  the  known  families.  Thefe  grand  external  differences  are 
the  confequence  only  of  a  concealed  compofition,  which  it  i^ 
neceffary  to  unveil.  The  firfl  difcoveries  pave  a  way  to  new 
ones,  and  the  fecondary  diflerences  will  fucceflively  become 
obje6ls  of  attention  when  the  firfl  have  been  confirmed. 

From  thefe  confiderations,  the  clafs,  circumfcribing  their 
views,  reduce  their  queilion  to  the  following: 

To  eflablifh  the  general  relations  which  exifl  between  the 
internal  and  external  organization  of  vegetables,  particularly 
in  the  grand  families  of  plants,  generally  acknowledged  by 
all  botanifts. 

The  authors  are  requefled  to  accompany  their  defcriptions 
with  drawing*,  carefully  reprefeating  the  organs  defcribed ; 

and 
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flind  to  confine  themfclves  to  a  fmall  number  of  families^ 
Hiultiplving  the  examples  in  each.  They  ought,  ai)ove  all, 
to  infift  on  the  relations  and  differences  of  the  families  di- 
ftinguifhed  by  chara6lers  of  the  firft  value;  and  they  mud 
avoid  reducing  their  labours  to  compilations  iiom  the  authors 
who  have  written  on  the  fame  fubje6t. 

The  prize  will  be  a  gold  medal  of  the  value  of  five  he6lo- 
grammes  of  gold;  it  will  be  decreed  in  the  public  fitting  of 
Meffidor  15th,  year  II,  (July  4,  1803).  The  anfwers  will 
be  received  till  the  iftof  Germinal,  (March  32,)  year  ii,and 
not  beyond  that  period. 

The  Clafs  of  the  Moral  and  Political  Sciences  propofed 
the  following  quellion  : 

To  compare  the  geographical  knowledge  of  Ptolemy,  in 
regard  to  the  interior  ofAfrica,  with  thofe  tranfmitted  to  ns 
by  later  geographers  and  hiftorians,  excepting  Egypt  and  the 
coafts  of  Barbary,  from  Tunis  to  Morocco. 

The  prize  will  be  five  heftogrammes  of  gold  fi:ruck  into 
a  medal :  it  will  be  determined  in  the  fitiino-  of  Vende- 
iniaire  15th,  year  11,  (7th  0<Slober,  1802).  The  anfwers 
will  be  received  till  the  15th  Meffidor,  year  10^  i}^^  4^^), 
1802),  and  not  beyond  that  period. 

General  conditions  to  be  obferved  by  the  candidates  for 
the  prizes  whatever  be  the  fubjeft. 

No  paper  tranfmitted  in  anfwer  to  the  quedions  mufl  bear 
the  name  of  the  author,  but  be  diftinguifhed  only  by  a  de- 
vice :  a  fealed  note  may  be  attached  to  it,  containing  the 
device,  and  the  name  and  addrels  of  the  author.  This  note 
will  not  be  opened  by  the  Inilitute  except  in  the  cafe  of  the 
piece  having  gained  the  prize. 

The  anfwers  may  be  tranfmitted  to  the  Tnftitute,  fending 
the  packet  containing  it  poft  paid.  They  may  be  addrefled 
alfo,  port  paid,  to  one  of  the  fecretaries  of  the  Clafs  at  Paris, 
or  be  delivered  into  his  hands :  in  the  laft  cafe,  the  fecretary 
will  give  a  receipt  for  it.  The  Inftitute  informs  the  compe- 
titors that  it  can  return  no  memoirs,  drawings,  or  machines,, 
tranfmitted  to  them  ;  but  the  authors  will  always  be  allowed 
to  have  copies  of  the  memoirs  and  drawings,  and  models  of 
the  machines.  A  commiffion  of  the  Inftitute  will  deliver  the 
gold  medal  to  the  bearer  of  the  receipt;  and,  in  cafe  there  is 
no  receipt,  the  medal  will  not  be  delivered  but  into  the  hands 
of  the  author,  or  fome  one  properly  authorized  to  receive  it. 

The  following  account  of  the  mathematical  labours  of  the 
Clafs  of  the  Mathematical  and  Phvfical  Sc'ences  during  the 
third  quarter  of  the  year  9,  was  read  by  Delambrc; 

Memoir  on  achromatic  glajfes,  adapted  for  the  meafurement 
^f  angles  \  and  on  the  advaritages  which  may  he  derived  fitm 
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Rouble  reJraBmifor  the  accurate  mea fur cment  of  fmall  angles  s 
by  C.  Rocbofi.'^—Ahtv  an  intercfting  hlftorical  notice,  the 
object  of  jvhich  is,  ift,  To  claim  the  invention  of  achromatic 
glades  for  the  learned  Morehall,  who,  about  tt>ie  year  1743J 
J)uiul  means  to  defiroy  the  aberration  of  fphericity  and  re- 
franglbility  by  employing  fubltances  of  different  refracting 
powers  :  ijd,  To  call  to  remembrance  what  we  are  indeb.ted 
to  the  learned  refearches  of  Euler  on  thisfubjecl,  C.  Rochon 
announces  that  he  has  improved  the  inttrument  defcribed  in 
bis  Refearehes  on  Mechanics  and  Phyfics,  printed  in    783. 

Beccavia  has  fliown  that  rock  cryftal  mav  be  cut  into 
prifms  in  fuch  a  manner  as  not  to  produce  double  refraction. 
C.  Rochon  has  taken  advantage  of  this  difcoverv  to  fubfiitute 
a  prifm  of  that  kind  in  the  room  of  two  variable  prifms  of 
glafs  which  he  eniployed  in  his  tirft  eqnftruclion. 

A  new  improvement  enabled  him  to  obtain  the  meafure 
of  angles  greater  than  the  diameter  of  the  fnn  by  means  of 
Uvo  prifms  of  rock  cryUal  producing  double  refraction ;  when,  i 
on  again  examining  tlaler's  theory  on  the  al^erration  of  glafl'es,  | 
be  found  t'^iat  it  was  poliible  by  thefe  means  to  meafure  by 
bis  inftrument  angles  of  a  more  confiderable  e.\tent;  fo  that 
at  prefent  it  can  be  conveniently  cmploved  for  determining 
tbc  rel'peCtive  dillances  of  iliips,  and  the  greater  or  lefs  varia- 
tions of  thefe  dillances :  an  advantaoe  obtained  but  imper- 
leClly  bv  Ram fd en's  inllrument,  whivb  is  much  ufed  in  the 
Englifli  and  Spanifti  navies. 

Deciiive  experiments  have  proved  to  C.  Rochon  the  ad- 
vantages of  his  inltrument  over  thofe  of  the  celebrated  Englifh 
Jirtift.  He  admits  the  great  difficulty  that  may  fometime^ 
occur  m  conllruCting  the  inftrument,  to  thofe  who  are  not 
well  acquainted  with  the  method  of  cutting  rock  cryftal.  He, 
however,  hopes  that  this  dil^icylty  will  be  furmoiuited  ;  and 
Q.  Narci,  attached  to  the  agency  of  the  mines,  has  alreadjr 
conitrutted  the  inftrument  with  all  that  degree  of  precifi on 
which  can  be  delired. 

Of  I  the  co-relation  of  geometrical  figzLres:  hy  L.  N,  JM, 
Carnot.-^ThQ  objeCl  of  thii  work  is  to  give  a  more  clear 
theory  of  pofitive,  negative,  ^nd  imaginary  quantities;  and 
to  furnifh  more  general  and  certain  rules  for  the  changes 
which  a  formula  eftablifhed  on  a  primitive  fyftern  of  point* 
and  lines  may  experience,  and  of  which  fon^e  parts  change 
their  refpettive  pofitions.  Means  arc  propofed,  alio,  lor 
giving  the  enunciation  of  geonietriea)  problems  a  technical 
iprm,  in  Order  to  fhorien  them,  and  render  the  application  of 
them  eafier. 

To  illuftpat;?  bis  niethod,- and  {hc\v  ui^:  ufe  that  may  be  j 
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made  of  his  principles,  the  author  apphes  them  to  a  great* 
number  of  theorems  and  propolitions^,  feveral  of  which  are. 
remarkable  for  their  fimphcity  and  elegance.  What  he  fays' 
of  chords;  the  new  Idea  he  gives  of  fuies;  and  the  addrefs. 
with  which  he  has  found  means  to  render  fcnfible  to  the  eyes, 
ill  one  figure,  the  principle  relations  that  exifl;  between  the  fme.' 
and  the  cofine  of  two  angles,  and  the  fine  and  cofine  of  their 
fum,  or  their  difference,  will  be  in  particular  diitinguiflied. 

JMemoir  on  the  theory  of  the  moon. — C.  Laplace  has  col-' 
ie6lcd  in  this  memoir  the  mod  inLerefling  refults  of  his  ana- 
lytical calculations  refpecSling  the  theory  of  the  moon.  The 
equations  which  he  found  for  the  mean  longitude,  the  apo- 
geum"  and  the  node,  and  the  happy  manner  in  which  he 
elnployed  the  inequalitities,  either  in  longitude  or  latitude, 
to  deduce  from  them  the  oblate  form  of  the  earth,  are  already 
known.  He  now  announces  a  determination  no  lefs  curious^^ 
that  of  the  parallax  of  the  fun.  Mayer  made  a  fimilar  cal- 
culation; but,  befides  that  the  analyfis  of  that  great  aftro- 
nomer  was  lefs  profound,  he  was  far  from  having  fo  great 
a  number  of  obfervations  to  enable  him  to  determine  the. 
precife  value  of  the  inequality  which  the  parallax  may  give. 
He  found  it  therefore  about  .V  too  fmall;  whereas  C.  La* 
place  has  attained  precifely  to  the  fame  quantity  as  Lexell  and 
Lalaiide  deduced  from  paflages  of  Venus,  that  is  to  fay,  8'^  6„ 
An  adronomer,  therefore,  without  going  out  of  his  obferva- 
tory,  by  uniting  analyfis  with  obfervation,  might  have  de^r 
termined  what  lias  coll  fo  many  vovagcs  to  countries  fo  dif- 
ferent in  climate.  We  muft  however  obferve,  that  this  me- 
thod would  have  required  much  more  time,  and  that  much 
fewer  perfons  would  l)ave  been  in  a  ftate  to  appreciate  th(j 
juftnefs  of  the  refult.  There  is  no  reafoii,  therefore,  to  regret 
the  long  voyages  undertaken,  nor  even  to  prevent  people 
from  braving  fuch  dangers,  when  an  opporturiity  occurs.. 
Too  many  different  means  cannot  be  employed  to  cftablifH 
truths  which,  on  the  one  hand,  are  fufficiently  aftonifliins;  to 
juflify,  to  a  certain  point,  the  incredufity  of  thofe  who  rtfufe 
to  admit  therii,  becaufe  they  do  not  comprehend  the  demon* 
^rations ;  and,  on  the  other  hand,  are  fo  dehcate  tliat  onQ 
rah  never  be  certain  of  knowing  them  with  the  utmoil  pre- 
cifion. 

Trigonometric  tables. — C.  Prony  has  read  to  the  Clafs  a  . 
fnemoir  on  a  Work  called  Opus  Palatlwm  .</?  Triangrilis. 
Thefe  tables,  the  riioft  complete  that  evef  appeared  lii  regard 
to  trigonometric  lines  in  natural  numbers,  were.riot  caicu- 
Jated  m  all  their  parts  with  the  fame  exactnefs.  It  was  iooh 
foynd  that  the  tangents  and  fecants  of  ttie  laft  degrees  had 
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need  of  confiderable  corrections;  it  was  vaguely  known  that 
thefe  corre6ti()ns  had   been  ordered,  but  it  was  not  certain^ 
that  they  had  been  executed. 

C.  Prony  had  the  good  fortune  to  meet  with  a  copy  of  the 
Opus  Fdlatinrnn,  in  which  the  tangents  and  fccants  of  the! 
]a(l  degrees  were  as  exacl  as  the  rell.     The  title  of  the  book 
was  augmented  by  the  following  words  :  recern  emendatus  h\ 
Bartolomceo  Piti/cQ,  Sile/io,  &:c.     The  feveu  laft  degrees  have^ 
been  calculated  anew,  which .  rendered  it  neceflfary  to  reprintj 
eighty-fix  pages,  which  may  be  known  by  fome  differenceSi 
in  the  paper  and  type;  the  latter  being  more  ufed,  and  thCi 
former  lefs  beautiful,  than  in  the  reft  of  the  volume.  C.  Pro-^ 
iiy*s  memoir  contains  the  formulas  necelTary  for  fixing  th( 
quantity  of  the  errors,  and  tables  of  comparifon,  which  provt 
the  exaiStnefs  of  the  corrections  of  Pitifcus. 
'  Trigonometrical  tables  oj  Bcrda,  pubUJhed  by  Delambre.- 
Thefe  tables  are  merely  logaiithmic.     The  decimal  divifioi 
of  the  circle  for  which  they  have  been  conftru6led,  is,  with- 
out doubt,  more  convenient  than   the  fexagefimal  divifion,^ 
The  celeftial  figns,  each  confifting  of  30  degrees,  which  di-J 
vide  the  circumference  into  twelve  parts,  while  each  decree  ii 
fubdivided  into  60  minutes,  and  the  minute  into  60  fecondsj 
deviate  too  much  from  the  fimple  progrefs  of  the  arithme- 
tical fyftem,  which  proceeds  invariably  by  tens,  not  to  giveJ 
frequent  rife  to  very  great  inconveniences  in  pra6lice. 

Hijloire  Celejh  Francoije,     This  important  colledlion  pub-'] 
lifhed  by  Lalande  contains  obfervations  of  the  ftars,  made  a( 
the  military  fchool  in  1783  by  Dagelet;  and  obfervations  oj 
every  kind,  made  at  Touloufe   by  C.  Darquier  and  Hadan- 
court  in  the  fpace  of  feven  years,  beginning  at  1791.     JBuU 
the  mod  confiderable  part  of  this  volume  is  the  a  ft  oni  filing] 
colle<^^ion  of  50,000  flars,  the  fruit  of  the  vigils  and  afliduous 
Jabour  of  eleven  years  of  Michel  le  Frangois  Lalande,  th( 
nephew,  happily  feconded  for  three  years  by  C-  Burckhardti 
it  may  readily  be  conceived  how  uleful   this  labour  may  bd 
in  regard  to  comets,  which  in  future  will  not  afcend  in  any] 
part  of  the  heavens  without  being  furrounded  by  flars  well 
known,  and  by   help  of  which   their  motion  and  pofitionj 
may  be  every  moment  determined.    It  is  no  lefs  evicSentthaj 
thefe  obfervations,  compared  with  thofe  made  or  which  maj 
be  afterwards  made  at  djft'erent  times  bv  different  obfervers, 
will,  fooner  or  later,  give  rife  to  interelting  remarks  on  th( 
changes  that  take  place  in  the  heavens  on  the  new  ftars  thai 
from  time  to  time  appear,  and  on  thole  ^^hich  lofe  them- 
iielves,  or  at  leafl  change  their  fplendour  and  light. 

Memoir  containing  the  J'olution  of  a  wechujiical  problem 
9  i>rotoJei 
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propofed  hy  d^Alemhert:  by  C.  F.  Nieuport,  The  obje6l  of 
this  problem  is  to  determine  the  dire6lion  of  the  force  which 
would  keep  In  equilibrium  and  immoveable  a  body  of  anv 
fioure  whatever,  traverfed  by  a  flack  and  flexible  threail 
having  its  extremities  attached  to  two  fixed  points. 

The  analyjis  of  Nieuport  conducts  to  a  refidt  of  which 
d'Alembert  had  only  a  faint  idea;  that  is  to  fay,  he  con- 
cludes that  in  all  cafes  the  direction  of  the  force  divides  into 
two  equal  parts  the  angle  formed  by  the  direftion  of  the  two 
parts  of  the  thread  which  are  without  the  body. 

It  refults  alfo  from  this  analyiis,  that  if  the  groove  which 
affords  a  paflage  to  the  thread  be  of  a  curvilineal  figure,  the 
folution  will  not  be  more  complex,  and  the  equation  will  al- 
ways retain  the  fame  form.  This  d'Alembert  did  not  ven- 
ture to  aflert.  g 

T)emonJhation  of  a  geometrical  theorem  on  ejiimating  the 
JoVidity  of  the  hemifpherical  arch  of  Viviani :  by  C.  Tedenat, 
profeffor  of  mathematics  in  the  Central  School  of  Avcyron. — 
On  reading  the  Integral  Calculus  of  Lacroix,  publifhed  a  few 
years  ago,  he  conceived  the  idea  of  determining  algebraically, 
by  a  method  of  Euler,  the  fdlidity  of  that  part  of  a  hemi- 
fpherical arch  of  which  Viviani  determined  only  the  furface. 

In  the  fecond  volume  of  the  Memoirs  of  the  Inftitute  for 
the  year  6,  it  is  feen  that  C.  Bofllit  had  announced  to  the 
Clafs  the  folution  of  the  fame  problem,  of  which  he  gave 
merely  the  refult,  promifing  to  give  the  calculation  on  fome 
other  occafion.  This  he  indeed  did  fome  time  after,  at  the 
end  of  the  fecond  volume  of  his  Integral  Calculus:  two  folu- 
tions  of  the  problem  may  be  feen  there;  the  fecond  of  which 
is  exceedingly  fimple. 

C.  Tedenat,  having  read  in  the  above  memoir  this  extenfion, 
which  may  be  given  to  Viviani's  problem ;  a  circumftance 
not  before  mentioned  by  any  geometrician,  was  defirous  of 
proving  that  he  himfelf  had  made  the  fame  remark,  and  with 
that  view  fent  to  the  Inititute  the  folution  here  announced, 
and  which,  in  regard  to  the  definitive  refult,  is  agreeable  to 
that  of  BoiTut. 

Longitude  of  Florence. — C.  Lalande  read  a  memoir  on  the 
longitude  of  Florence,  the  pofition  of  which  was  very  uncer- 
tain. He  has  learned  from  new  obfervations  received  from 
Ciccolini,  and  which  he  has  calculated,  that  the  difi'erence 
between  the  meridians  of  Paris  and  Florence  is  oh.  35^  40 ^J 

Secular  motion  of  Venus. — This  memoir  was  alfo  by  La- 
lande, who  ,h^s  found  by  the  laft  inferior  conjun6lion  of  this 
planet,  that^lhe  epoch  of  the  longitude  is  exaiSt  as  well  as 
the  equation  of  the  orbit;  and  that  there  is  no  change  to  be 
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fih'ade  In  this  refpe^l  in  the  laft  tables.     In  thele  calculation: 
C.  Lalande  has  kept  in  view  the  perturbations  which  Venus 
expferiences  by  the  action  oi"  Jupiter  dnd  that  of  the  ^arth, 
According  to  the  formulae  which  he  gave  himfelf  in  the  Me- 
moirs of  the  Academy  of  Sciences. 

Natural  Hijinry. — C.  Jurine  has  made  fome  curious  6b-J 
fervations  on  the  puce  monocule,  called  commonly  the  watei 
flea  (monoculus),  a  fmall  crnftaceous  animal  which  abounds 
in  rtaq:nant  water,  and  which  fometimes  has  given  rife  tc 
reports  of  (liowers  of  blood,  becaufe  the  eggg,  with  which  il 
is  full  in  the  fprinjr-time,  give  it  a  red  colour^  fo  that  the 
water  where  there  are  a  great  rhany  of  thefe  infe(5l;S,  feems 
really  to  be  mixed  with  blood. 

The  ablef^  n^tufctlifts,  Swailim^rdam,  De  G'eer,  Sch^ffcr^ 
and  Otto  Frederic  MuUer,  hive  fuccelfively  ftud'ied  this  ani- 
jnal ;  but  Nature  is  inexhauftible  even  in  her  leart  produc- 
tions, and  C.  Jurine,  of  Geneva,  affociate  of  the  Inftilut^j 
has  (till  difcovered,  refpefting  this  infe<^,  a  number  of  curiodj 
particulars  which  had  efcaped  tbefe  learned  naturalifts. 
'The  moft  fingular  fa6l  difcovered  by  C.  Jurine  is,  that 
female  which  haS  had  intercourfe  vvith  the  male,  tranfmits  th< 
influence  of  it  to  her  female  defceadants;  fo  that  thiey  a) 
lay  eggs,  without  being  obliged  to  con'pte,  till  the  (ixtH  gehe- 
ration  ;  after  which  their  young  perifh  in  hioliltlng.  An- 
other fpeciefe  carried  this  influence  io  tb(3  fifteenth  gehera- 
iion.  it  is  well  known  that  Bonnet  made  firhilar  bbferva- 
tions  in  regard  to  pucerons,  Thefe  generatibris  producec 
^vithout  copulation  are  lefs  aburidanf,  and  fncceW  with  ' 
fapidity,  than  thofe  in  which  the  males  have  hdd  a  fliiire. 

THfi  FREE  ECONOMICAL   SOCIETY  OF   PETERSBURGH, 

In  an  extraordinary  fitting  of  the  Society  oh  the  i^th 
April,  which  was  attended  by  a  great  number  6f  thfe  prin'^ 
cipal  members,  there  was  read  the  following 

Letter  from  bis  Imperial  Majefly^ 

*^  All  infl:iiution5  eftabliflied  for  the  benefit  of  my  fiibjec^i 
Chsill  alv^'avs  be  obieiSls  of  mv  f^articuUrattetition,  3nd  there- 
fT)re  the  Free  Economical  Society  may  rely  upon  having  m] 
fupport  and  prote6lion.  I  confider  their  labours,  both  m  reJ 
^ard  to  their  object  and  confe(|uences,  as  worthy  of  refpeft 
and;  to  promoic  their  influence  on  the  general  good,  I  havi 
ot^d^^red  the  imperial  treafurer  to  pav,  to  the  Society  yearh 
the  i  .m  o'  five  f'^'n!fand  roubles.  In  regnf(4*nh  fhaiTgin< 
ffie  pr(f!cnt  IT  -on  of  its  medal,  it  is  i.       ,    lion  thatj 

liorie  can  b(i  fj!ter  for  that  purpofe,  or  more  agreeable  tc 
4  -:  th( 
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the  feelings  of  the  Society,  th.in  the  liead  of  its  firft  founder, 
W  whom  it  was  approved  and  confirmed ;  and  therefore  I 
confider  it  proper  that  it  fhould  be  retained  as  a  memorial  to 
pollerity,  and  even  for  the  honour  of  the  inftitution. 

I  remain  your  well  wifher, 
"April  13th,  iSot.  ALEXANDER.*' 

The  Society,  after  this  letter  was  read,  voted  fheir  moft 
i*efpe6lful  thanks,  to  be  communicated  in  writing,  to  his  im- 
perial majefty,  for  his  having  been  gracioufly  pleafcd  to  affur<» 
Chem  of  his  proteftion,  and  for  the  annual  fum  promifed  to 
enable  them  to  profecute  their  labours  5  that  a  complete  col- 
le<Slion  of  their  tranfa^lions  flioald  be  prefented  to  his  ma- 
jefty,  and  that  thefe  refolutions  fliould  bepublifhed. 

The  Society  has  propofed  the  following 

Prize  Quejlion: 

A  great  many  experiments  hav6  been  already  made  on  the 
preparation  of  fugar  from  white  beets  both  in  Ruffia  and 
in  other  countries ;  and  a  variety  of  opinions  and  fa6ls  in  re- 
gard to  this  fubje6t,  which  however  are,  in  part,  contradic- 
tory, have  been  publi(hed.  As  this  fubje6l  is  confidered  to 
be  of  great  importance,  the  Society  require  a  dilTertation,  ia 
which  fhall  be  fhown  : 

What  has  been  hitherto  difcovered  with  certainty  in  re- 
gard to  the  preparation  of  fugar  from  the  beet-root :  what, 
on  the  other  hand,  is  doubtful ;  and,  in  particular,  what  is 
properly  the  kind  of  beet  which  ought  chiefly  to  be  chofen 
for  that  purpo'e :  in  what  foil,  and  ni  what  manner,  it  can 
be  beft  cultivated  :  how  fugar  can  be  obtained  from  it  with 
moft  advantage :  and,  whether  there  is  reafon  to  expert  that 
die  fugar  procured  froin  it  can  be  fold  in  any  of  the  provinces 
at  a  cheaper  rate  than  the  conmion  fugar  ? 

The  prize  for  the  heft  paper  on  this  fubjeft  is  a  gold  meda! 
of  the  value  of  30  ducats.  The  papers  muft  be  tranfmitted 
to  the  Society,  with  the  ufual  forms,  before  the  tnonth  of 
March  1802;  ^nd  may  be  written  in  the  Ruffian,  Germany 
or  French  languao^es. 


aXIX.   Intelligence  and  Mifcellaneous  Articles,     July  l8oi, 

ASTRONOMICAL   NOTICES, 

I.  V><.  CATGNfc,  notary.  Rue  de  la  flarpc,  No.  i'^j^  1*3 
commiffioned  to  pay  tho  fuui  of  600  francs  to  the  firil  aftro- 
nomer,  French  or  foreign,  who  iiuill  difcover  a  comet  betweeA 

this 
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this  period  *- and  tlje  end  of  the  year  iSoi,-  provided  it  be 
not  vifible  to  the  naked  eye,  and  that  its  appearance  be  con- 
^rmed  by  another  allronomer;  in  France,  for  example,  by 
one  of  thofe  at  Paris^  Touloufe,  Marfeilles,  Montauban, 
Viviers;  in  Germany,  by  one  of  thofe  at  Gotha,  Berhn^ 
Vienna;  in  Italy,  by  one  of  thofe  at  Milan ^  and  in  Eng- 
land^  by  the  aftronomer  royal,  Greenwich. 

To  find  a  comet  it  is  not  nccefTary  to  be  an  aftronomer, 
nor  is  it  required  that  its  place  {hoiild  be  exactly  determined  ; 
it  will  be  fufficient  to  indicate  nearly  the  hour  at  which  it 
appeared,  at  what  height  above  hich  or  fuch  a  ftar_,  or  at  what 
diftance  from  the  meridian ;  which  is  very  eafy.  There  are 
{^o  many  amateurs  who  look  at  the  heavens,  that  there  is 
reafon  to  hope  fome  of  them  will  employ  this  degree  of  at- 
tention by  confidcring  that  comets  are  at  prefent  the  only 
defiderata  in  aftronomy,  and  that  they  may  be  found  by  a 
common  telefcope  mounted  on  a  quadrant  or  parallactic  ma- 
chine of  wood,  which  any  one  may  conftru6l  by  confulting 
the  rules  of  aftronomy.  Lalande. 

II.  On  the  1 2th  of  July,  at  ten  in  the  evening,  C.  Bouvard 
difcovered  a  fmall  comet  near  the  head  of  the  Great  Bear. 
Its  right  afcenfion  was  iii°  15',  and  its  northern  declination 
69°  30',  at  11^  58™  of  true  time.  It  was  fmall  and  round, 
had  no  tail,  and  was  fomewhat  nebulous.  C.  Bouvard  has 
told  me  that  it  was  feen  by  C.  Mechain  at  a  quarter  paft: 
ten,  and  bv  C.  Meflier  at  half  after  ten.  I  do  not  vet  know 
who  will  be  entitled  to  the  600  francs  -which  Caigne,  the 
notary,  has  been  commiftioned  to  deliver  to  the  perlon  wha 
lliould  difcover  a  comet.  Lalande. 

III.  The  following  notice  refpe<5ling  this  comet  was  tranf- 

mitted  by  C.  Mecham,  to  the  minifter  of  the  interior : 

**  Paris,  at  the  National  Oblevvatory, 
July  13,  1 80 1. 

"  The  intcreft  which  you  take  in  the  re-eftablifliment  of 
the  obfervatory,  and  the  powerful  means  you  procure  lo  us 
to  enable  us  to  put  it  into  fuch  a  ftate  as  to  vie  with  the  moft: 
celebrated  obfcrvatories  of  Europe,  render  it  my  duty  to  com- 
Tnnnicate  to  you  the  difcovery  I  made  yefterday  evening 
about  ten  o'clock.  I  obfcrved  a  new  comet  in  the  northern 
part  of  the  heavens  below  the  pole,  between  the  conftel- 
iations  of  the  Giraffe  and  the  Great  Bear,  and  very  near  the 
head  of  the  latter.  This  comet  was  not  vifible  to  the  naked 
eye,  it  was  even  very  faint  in  the  telefqope :  it  had  no  tail 

*  T}\is  notice  is  copied  from  the  Magazin  Encyclopediquey  ift  Meifidor 
(i^-th  JUDC). 

or 
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or  train,  and  appeared  only  as  a  nebulous  ftar  of  not  more 
than  two  or  three  minutes  diameter;  a  little  more  luminous 
towards  the  centre  than  the  edge,  which  was  diffufe,  or  not 
well  defined. 

*' According  to  my  obfervations,  this  comet  at  12  hours 
mean  time  had  iii  degrees  14  minutes  right  afcenfion,  and 
69  degrees  31  minutes  northern  declination.  This  period 
was  verv  nearly  that  of  its  lower  pafiage  of  the  meridian, 
where  its  altitude  above  the  horizon  was  28:  decrees.  It 
appears  to  deicend  towards  the  fouth  about  3  degrees  in 
24  hours,  and  is  proceecHng  rapidly  towards  the  eait.  I 
fliall  Follow  it  attentively;  '^■(^.^•,  when  I  have  made  a  Cufii- 
cient  number  of  obfervations  to  determine  its  orbit,  1  (hall 
have  the  honour  of  tranfmitling  to  you  the  refult  of  my  re- 
fearches. 

^'  If  vou  think  this  notice  of  the  appearance  of  a  new 
comet  worthy  the  attention  of  the  Firft  Conful,  it  belongs  to 
you  to  prefent  it  to  him. 

*■'  This  is  the  third  comet  which  I  have  discovered  at  the 
National  Obfervatory  (ince  I  entered  it,  after  having  termi- 
nated the  portion  of  the  meafurement  of  the  meridian,  with 
which  I  had  the  honour  of  being  charged;  and  it  is  the. 
twelfth  altogether  that  I  have  found  without  the  affiftance 
of  any  perfon  fince  I  have  been  employed  on  this  part  of 
adronomy. 

*'  C.  Houvard,  affiftant  of  the  Board  of  Longitude,  who 
refides  alfo  in  the  obfervatory,  and  who  purfues  with  zeaj 
the  courfe  of  the  daily  and  fundamental  obfervations,  dif- 
covered  yefterdav  the  fame  comet  nearly  at  the  fame  time  as 
myfcjf,  and  without  our  haviug  had  any  communication  on 
the  fubje(^t.  Mechain." 

IV,  The  comet  difcovered  on  the  12th  by  three  aftrono- 
mers  at  the  fame  time,  is  a  fingularity,  of  which  we  have  no 
example:  it  is  the  twentieth  of  C.  MeflTier,  the  twelfth  of 
Mechain,  and  the  fourth  of  Bouvard.  It  was  feen  on  the 
18th  near  the  ftar  Lambda,  in  the  paw  of  the  Great  Bear; 
having  moved  at  the  rate  of  four  degrees  per  day,  and  ac» 
quired  a  little  increafe  of  light.  As  it  is  proceeding  towards 
the  fouth,  it  is  probable  that  it  will  ceafe  to  be  vilible  to  us 
in  ei(>-ht  days  on  the  back  of  the  Lion. 

I  had  the  pleafure  of  finding  in  my  50,000  (lars,  that  which 
was  near  the  comet  at  the  moment  when  it  was  difcovered.. 

The  notary  has  written  to  the  Board  of  Longitude  to  know 
to  whom  he  ought  to  pav  the  600  francs  depofited  in  his 
hands;  and  has  received  for  anfwer,  thai  he  muft  wait  till  it 
is  known  whether  the  comet  has  been  difcovered  in  any 
other  country.  July  xotii.       Lalande. 

CHE- 
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188*  Decompojtrkfi  of  Earths  and  AlhaVies, 

CHEMICAL  NOTICES. 

Profeflbr  Lampadius  has  offered  fome  fpeculations,  accom^ 
panied  with  experiments,  refpecling  the  poflibility  of  decom- 
pofing  the  earths  and  fixed  alkalies.  The  following  obferva- 
tions  deferve  attention : 

I .  The  ca'iftic  ftrontian  earth,  barytes,  and  lime,  are  decom- 
pofed  in  the  ftrongeft  white  heat,  by  combining  them  with 
cirbon;  the  firft  is  particularly  attraAcd  by  coal,  and  forms 
azote,  writer,  and  carbonic  acid,  during  that  procefs.  The 
decompofition  of  thofe  bodies,  alfo,  proceeds  under  the  blow- 
pipe.— 2.  Earths  polTefs  much  affinity  for  oxygen,  which  is 
proved  by  the  excellent  experiments  of  Humboldt,  in  decom- 
pofing  the  pure  argillaceous  earth  by  oxygen  gas;  and  it  ap- 
pears, from  the  following  fadls,  how  great  the  influence  of 
oxygen  is  upon  the  earths. — 3.  The  Jerment^tio  foffi its  of  the 
porcelain  earth,  according  to  fome  mineralogilis,  is  formed 
by  the  foffil  fermentation  of  the  fieldfpar;  but  it  continues 
to  be  in  this  way  decompofed,  when  it  is  further  expofed  to 
the  adlion  of  the  air,  by  which  means  it  is  alfo  prepared  fof 
the  intended  ufe,  lofing  thus  its  fandv  particles,  and  becoming 
foft,  and  fit  for  being  worked. — ^.  The  oxidated  argillaceous 
earth  is  with  more  difficulty  diilblved  in  acids  than  the  de- 
oxydatcd.  Pure  argil,  which  he  happened  to  keep  in  com- 
bination with  oxygen  gas  and  water  for  fix  months,  was  not 
perfe6lly  foluble  in  fulphuric  acid.  The  folution,  however, 
proceeded,  asfoon  as  the  earth,  after  being  diflblved  by  cauftic 
lye  in  a  filver  crucible,  was  precipitated  by  acetous  acid  ;  by 
which  it  feems  probable,  that  the  cauftic  fixed  alkali  deprives 
the  argillaceous  earth  of  its  oxygen  in  a  red  lieat.  Hence  it 
inay  be  explained  why  the  fapphire  is  foluble  in  acids,  after 
being  burnt  with  kali,  &c. — 5.  It  deferyes  to  be  attended  to, 
and  proved  by  fui  ther  experiments,  what  the  late  Mr.  Gir- 
tanner  has  conjedlured  of  the  oxidation  of  earths. — 6.  The 
earths  are  formed  in  plants  and  animals  from  elements,  which 
they  receive  witli  their  nutriment,  and  through  the  mediums 
with  which  they  are  furfoundcd.  The  interefting  experiments 
of  the  ingenious  Vauquelin  on  the  formation  of  the  calcareous 
fearth  in  hens,  are  known  to  every  chemift.  The  earths  con- 
tained in  plants  are  the  lame,  even  when  they  grow  in  dif- 
ferent foils,  from  which,  of  courfe,  they  do  not  originate.-— 
7.  Earths  are  alio  formed  in  the  atmolphere,  which  appears 
irom  the  late  obfervations  of  ft ony  man'es  having  falkn  from 
the  atmnfphere.  If  we  dare  acknowledge  hydrogen,  oxy- 
gen, and  azote,  as  the  elements  of  the  earths,  that  phaenou 
rnenon  will  be  eafijy  explained.    From  thefe  remarks  we  may 

conclud^^ 
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conclude,  that  the  analyfcs,  which  have  hitherto  been  made, 
of  tcrreous  fubftances,  are  very  little  to  be  depended  on, 
Profeflbr  Lampadius  is  at  prefent  much  engaged  in  experi- 
ments to  afccrtain  the  nature  of  filiceous  earth ;  which  he 
crjnceives  to  be  nothing  but  argillaceous  earth  in  the  higheft 
degree  of  oxidation,  and  which  is  changed  into  argillaceous 
earth  by  treating  it  with  deoxidating  fubftances.  It  feems, 
therefore,  probable,  that  feveral  foffils,  which,  according  to 
their  external  or  oryftognoftic  figns,  appear  to  be  filiceous, 
are  changed  in  the  hands  of  chemilts  into  argillaceous 
earth  !  Though  confcious  of  the  boldnefs  of  this  affertion, 
the  profelfor  obferves,  that  in  different  analyfes  of  the  fame 
fubftances  he  has  fometimes  obtained  a  greater,  fometimes  a 
lefs,  quantity  of  argillaceous  or  of  filiceous  earths,  which  he 
afcribes  to  the  above  circumflance.  On  the  whole  he  thinks, 
that  earths  as  well  as  fixed  alkalies  are  compofed  of  azote, 
hydrogen,  and  oxygen. 

Mr.  Lambc  has  proved,  bv  feveral  experiments,  that  the 
precipitate  formed  upon  mixing  muriate  of  lime  with  muri- 
ate of  magnefia  is  carbonate  of  lime,  which  arifes  from  the 
muriatic  acid  not  having  the  power  to  feparate  the  laft;  por- 
tion of  carbonic  acid  from  carbonate  of  magnefia,  when  afr 
fufed  on  that  fubdance  to  convert  it  into  a  muriate. 


C.  Vauquelin,  in  a  late  paper  ob  the  combination  of  me- 
tals with  lulphur,  divides  them  into  three  orders:  i.  Metals 
and  fulphur,  or  fulphurets  properly  fo  called  ;  a.  Metallic 
oxides  and  fulphur,  which  ought  to  be  called  fulphurated  me- 
tallic oxides:  3.  Metallic  oxides  with  fulphur  and  hydrogen. 
Thefe  triple  combinations  he  calls  metallic  hydro- julphurated 
oxides.  It  is  obvious,  and  chemifts  fliould  remember  the  facl, 
that  the  action  of  the  dit^erent  acids  upon  fuch  compounds 
mufi:  be  altered  and  modified  according  to  the  clafe  to  which 
they  may  belong. 

MAN  IN  THE  SAVAGE  STATE. 

•  A  great  deal  has  been  faid  in  the  journals  of  the  favage 
child  found  in  the  department  of  Aveyron;  and  fuch  difco- 
veries  cannot  fail  of  being  interetting  to  mankind,  efpecially 
if  they  could  lead  to  means  for  civilizing  and  redoring  to  fo- 
ciety  thefe  unfortunate  beings,  whom  nature  feems  to  have 
eut  off  from  the  rank  of  men  to  place  them  among  tjhc  nan;i- 
ber  of  irrational  animals. 
Such  are  the  ideas  fuggefted  by  examining  the  young  man 

found 
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found  about  a  year  ago  in  the  ifland  of  Madagafcar,  noT 
exhibited  in  Touloufc.  He  is  of  the  ufual  fize,  that  is  to  fay, 
about  five  feet  eight  inches  in  heiijht ;  he  is  pretty  ftout,  anc 
well  made  in  all  hi«  parts,  and  leems  to  be  between  twenty 
a.nd  twenty-five.  The  colour  of  his  Ikin  is  the  fame  as  that 
of  all  the  Europeans;  which  eivcs  reafon  to  think  that  he  hac 
been  call  upon  the  above  illand  by  fome  ftorm  during  hi; 
infancy,  and  found  means  to  preferve  his  exiilence  by  de- 
vouring whatever  he  coukl  find  ;  for  he  fwallows  ftones,  iron, 
and  every  thing  that  falls  into  his  hands.  He  eats  raw  flefh 
with  unexampled  avidity,  flowers,  herbs,  and  even  dogs  an< 
cats,  dead  or  alive,  if  given  to  him;  but  he  has  a  great  aver- 
lion  to  bread  and  drefled  vi6luals,  and,  in  general,  for  evei 
thing  baked,  boiled,  or  roafted ;  and  this  he  tefiifies  every 
time  they  are  prefented  to  him,  by  convulfive  movements 
and  tearing  his  own  fkin :  in  a  word,  he  always  appears  to 
be  in  a  ftate  of  fuffering;  his  head  is  in  a  continual  liate  of 
motion,  leaning  alternately  to  either  (boulder;  he  twifts  his 
hands,  or  employs  them  in  pulling  the  fkin  of  hisbrcafl  with 
an  air  of  grief  truly  affecting.  His  manner  of  fwallowing  is 
alfo  worthy  of  remark :  he  does  not  exercife  this  funftion 
like  other  men,  but,  having  turned  the  meat  for  a  few  mo- 
ments in  his  mouth,  he  throws  it  violently  into  his  gullet, 
into  which  it  feems  to  defcend  with  pain.  He  feems  not  to 
imderf^and  any  thing  fpoken  to  him,  and  only  emits  a  faint 
cry  from  his  throat  svhen  he  wifiies  to  have  food.  Yet  this 
being,  fo  voracious,  fo  well  formed,  and  who  is  neither  de- 
flitute  of  beard,  nor  hair  on  thofe  parts  ufually  covered,  feems 
in  other  rcfpe^ls  not  to  be  a  man :  women  have  no  attrac- 
tions for  him  ;  and  his  keeper  afferts  that  he  never  could  dif- 
cover  the  leaft  movement  in  his  parts  of  fex. 

Such  is  the  fiate  of  this  unfortunate  being,  who  has  no- 
thing human  but  the  form,  and  who  in  judgment  and  un- 
derflanding  feems  inferior  to  the  greater  part  of  animals.  It 
is  fuppofed  that  the  Dutch  captain  in  wliofe  fliip  he  was 
brought  to  Europe,  ufed  him  very  ill :  he  is,  indeed,  exceed- 
infflv  timid,  and  feems  to  have  no  other  fentiments  than 
thofe  of  hunger  and  fear.  The  lead  threatening  motion  of 
his  keeper  frightens  him  fo  much  as  to  produce  a  total  change 
in  his  phyfiognomy :  he  can  neither  laugh  nor  weep;  and 
employs  the  fame  cry  to  exprefs  his  joy  when  food  is  pre- 
fented to  him,  his  defire  when  he  fees  it,  and  his  pain  when 
(Iruck.  It  has  hitherto  been  impoflible  to  accnflom  him -to 
wear  clothes;  and,  in  order  that  he  may  be  exhibited  to  the 
curious^  a  (kin  is  fallened  around  his  loins :  even  thi^  cover- 
ing 
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iic  he  feems  to  bear  with  impatience,  and  makes  every  effort 
to  tear  it  off.  As  long  as  he  is  permitted  he  remains  lying 
on  the  ground  naked,  with  his  iiead  low,  and  in  a  poiture 
which  appears  to  be  extremely  conftraincd. 

VOYAGES  OF  DISCOVERr. 

T.  His  majcfty's  (liip  the  Inveftigator,  of  22  guns,  which 
had  been  preparing  for  fome  months  before,  failed  from  the 
Nore  on  Monday  the  20th  of  July,  on  a  voyage  of  difcovery 
to  the  fouth-weu  of  New  Holland.  She  was  to  have  failed 
fome  time  ago,  but  it  was  thought  advifable  to  procure  firft 
the  protection  of  the  French  government,  to  prevent  the 
objeft  of  the  voyage  from  being  defeated  by  any  of  the 
common  accidents  of  war ;  and  fome  delay  was  occafioned 
before  the  neceflary  papers  were  procured.  The  Inveftigator 
is  commanded  by  lieutenant  Flinders,  to  whom  the  world  is 
indebted  for  fcveral  difcoveries  made  in  that  quarter;  having 
been  fent  from  Jackfon's  Bay,  and  failed  round  that  country 
known  by  the  name  of  Van  Diemen's  Ifland,  pafling  through 
the  ftrait  which  feparates  it  from  New  Holland,  to  which  he 
gave  the  name  of  Bafs's  Strait.  He  is  now  to  examine  tlie 
whole  coaft;  of  New  Holland ;  to  difcover  what  large  bays, 
but  efpecially  what  rivers  are  to  be  found  there ;  as  it  is  na- 
tural to  fuppofe  that  fo  large  an  ifland,  or,  more  correctly 
fpeaking,  fo  extenftve  a  continent,  (being  conliderably  larger 
than  all  Europe,)  muft  have  many  fuch,  which  may  enable 
him  to  penetrate  far  into  the  interior. 

Perfons  verfed  in  aftronomy,   natural  hiftory,  mineralogy,, 
&c.  and  able  draftsmen,  accompany  the  expedition. 


H.  The  following  is  an  extract  of  a  letter  from  captain 
Baudin,  now  on  a  voyage  of  difcovery,  dated  on  board  /^ 
Geographe,  Ifle  of  France,  March  20th : 

^'  We  entered  this  port  yefterday;  and  I  embrace  the 
opportunity  of  a  I^wedifli  veflel,  jaft:  about  to  fail,  to  inform 
you  of  our  arrival  at  this  colony,  after  a  pafl'age  of  four 
months  and  two  days,  from  Teneriife.  We  have  been  al- 
ternately diftrefled  by  contrary  winds  and  calms;  yet  no  kind 
of  malady  has  appeared  on  board  either  ot  the  two  veflels, 
and  all,  without  exception,  have  enjoyed  perfx:6t  health. 
Our  voyage,  very  unintcrefting  in  regard  to  geography,  has 
been  highly  interefting  in  regard  to  natural  hiftory  :  we  have 
colle6led  more  than  two  hundred  new  and  hitherto  unknown 
objects,  which  to  connoill'eurs  will  occafion  as  much  afto- 
nifliment  as  plcafure." 

^^4TURAL 
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NATURAL  HISTORr.  ^ 

The  follotvirig  lingular  phaenomenon,  which  mud  be  in-' 
terefting  to  thole  fond  of  obferving  nature,  has  been  com- 
municdted  in  a  letter  from  Silelia : — Laft  year,  a  goofe,  like 
the  other  animals  of  her  fpecics,  on  the  caufeway  of  Schauris, 
not  far  from  Wartcnberg,  placed  herfelf  on  a  neft  in  the 
fi:)ring,  as  if  with  intention  of  laying,  but  produced  no  eggs^ 
She,  however,  remained  in  the  neft  during  the  whole  hatch- 
ing-feafon ;  and  completed  that  period,  but  without  having 
laid.  This  goofe,  being  killed  in  the  autumn  following, 
thofe  who  had  obferved  her  durino;  the  hatchino-time  were 
much  aftonidied  when  fhe  was  opened,  to  find  in  her  bowels 
two  young  ones  completely  hatched,  perfe6lly  formed,  and 
prelTed  towards  each  other.  They  were  both  dead;  their 
bodies,  like  thofe  of  other  young  gecfe,  were  covered  with 
yellowifh  down ;  and  they  had  feathers  in  their  wings  an 
inch  in  length.     Near  them  was  a  large  egg  perfectly  hard. 

GRAND  JUNCTION  CANAL. 

An  epoch  of  fingular  importance  to  the  internal  commerce 
of  the  kin2;dom  in  general,  and  particularly  of  the  metro- 
polis, is,  the  opening  of  this  canal,  which  took  place  with 
great  formalities  on  the  loth  of  July.  This  Itupendous  mo- 
nument of  Britifh  fpirit  was  undertaken  and  finidied  during 
the  courfe  of  the  war,  at  an  expenfe  of  nearly  a  million  fter- 
ling.  It  unites  the  trade  ot  the  north,  north-weft,  and 
north-eaft,  and  midland  parts  of  this  ifland,  with  Padding- 
ton,  now  become  the  zucjhrn  fort  cf  London, 

TO  DESTROY  BLACK  BEETLES. 

On  the  cover  of  our  laft  Number  we  printed  a  requeft 
from  a  correfpondcnt  to  he  informed  whether  any  cfte(!:tual 
ipethqd  was  known  for  getting  houfes  cleared  of  that  kuid  of 
vermin  vulgarly  called  black  bi^etlen.  A  conftant  reader  dc- 
i^res  us  to  inform  him,  that  if  he  will  take  fome  fmall  lumps 
of  unflacked  lime,  and  put  it  into  the  ciiinks  or  holes  from 
wfiich  they  iflue,  it  will  effcdually  deftroy  them ;  or,  that 
he  may  fcatter  it  abroad  on  the  ground,  if  ihey  are  more  nu* 
xnerous  there  than  in  tlie  hples. 
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X)CX.    Account   of  the  improved  Pump  invented  hy   Mr, 
Robertson  Buchanan,  Engineer,  iVb. 57,  Piccadilly, 

X  HE  many  fatal  accidents  which  happened  tofhips  from 
the  choking  of  their  pumps,  made  it  an  important  objeft,  in 
naval  affliirs,  to  find  fome  machine  for  freeing  (hips  from 
water  not  liable  to  fo  dangerous  a  defeat.  The  chain  pump, 
having  been  found  lead  exceptionable  in  this  refpc6i,  was 
adopted  in  the  Britilh  navy ;  but,  as  Mr.  Townfend  obferves, 
^^  the  chain  pump  itfelf  is  not  free  from  imperfe6lions.  If 
the  valves  are  not  well  fitted  to  the  cylinder,  through  which 
they  move,  much  water  will  fall  back;  if  they  are  well  fitted, 
the  fri6lion  of  many  valves  muft  be  confiderable,  befides  the 
fri<ftion  of  the  chain  round  the  fprocket  wheels,  and  of  the 
wheels  themfelves/'  To  which  may  be  added  the  great  wear 
of  leathers  *,  and  the  difadvantage  which  attends  the  furging 
and  breaking  of  die  chain.  "  The  preference,  therefore, 
which  has  been  given  to  chain  pumps  over  thofe  which  work 
by  the  preiTure  or  the  atmofphere,  muft  have  arifen  from  this 
one  circumftance,  that  th^y  have  been  found  lefs  liable  to 
choke. 

*^  In  point  of  friftion,  ofcoolnefs,  and  of  cheapnefs,  the 
fucking  pump  has  fo  evidently  the  advantage  over  the  chain 
pump,  that  it  will  not  fail  to  gain  the  preference  whenever  it 
fhall  be  no  longer  liable  to  be  choked  with  gravel  and  with 

chips  f.'* 

Buchanan's  pump,  which,  like  the  common  pump,  ad^ls 
by  the  prelTure  of  the  atmofphere,  is  not  liable  to  the  defe6ls 
incident  to  other  pumps  upon  that  principle,  being  effentially 
different  from  any  now  in  ufc. 

The  conftru6lion  of  this  pump  will  be  eafily  underftood 
from  the  following  fhort  defcription : 

Fig.  I.  (Plate  III.)  is  a  vertical  fe6lion  of  the  pump,  as 
made  of  metal,  in  which  A  is  thefu6lion-piece,  as  it  is  com- 
monly called  ;  B,  the  inner  valve ;  C,  the  outer  valve.  The 
valves  are  of  the  kind  called  clack  valves;  their  hinges  are 
generally  made  of  metal,  as  being  more  durable  than  leather; 
and,  requiring  no  boxes,  are  peculiarly  fimple  in  their  con- 
ftru6lion.  D,  the  working  barrel;  E,  thepifton;  G,  the 
fpout. 

Fig.  2.  is  a  fe6lion,  by  the  Hne  ab,  of  fig.  i.  (liowing  how 

"'■  Sec  Captain  Inglefield's  Narrative. 
t  Townfend 's  Journev,  vol.  i.  p.  171. 
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the  lower  valve  B  may  have  its  fockets  formed  in  the  flanche 
at  the  lower  end  of  the  working  barrel^  and  therefore  re- 
quiring no  box.  The  outer  valve  is  alfo  conllru6ted  in  the 
fame  manner. 

The  pifton  E,  being  raifed  in  the  working  barrel  D  by  any 
of  the  methods  pra6lifed\vith  the  common  pump,  rarefies  tlie 
fpace  between  the  pillon  and  the  valve  B,  which  valve  opens 
upwards ;  the  exterior  alrnofphere,  at  the  fame  time,  by  its 
preflTurc  on  the  furface  of  the  water  in  the  well,  forcing  the 
water  to  afcend  in  the  fu6lion-piece  A,  to  reftore  an  equili- 
brium. On  the  return  of  the  piflon,  the  valve  B,  by  its  own 
gravity  and  the  increafed  weight  brought  upon  its  upper  lur- 
lace,  clofes  the  upper  orifice  of  A;  while  the  valve  C,  by  the 
fame  increafed  weight  ailing  on  its  inner  furface,  is  forced 
out  towards  b,  allowing  whatever  is  contained  between  the 
valve  B  and  the  pillon  E  to  pafs  into  the  fpout  G,  from 
whence  it  cannot  return  into  the  working  barrel ;  for,  the 
moment  the  pillon  begins  again  to  afcend,  the  valve  C,  by 
its  own  gravity  and  by  the  prelTure  of  the  atmofphere,  is 
forced  back  into  its  firll  pofition,  and  flints  up  the  commu- 
nication between  the  fpout  and  the  working  barrel.  A  few 
llrokes  of  the  pillon  exhauft  the  fu6lion-piece  A  of  all  the  air 
it  contains,  driving  it  off  through  the  valve  C  5  the  water,  m 
the  mean  time,  riling  in  A  till  it  pafs  the  valve  B,  and^  by 
fucceflive  flrokes,  be  difcharged  through  the  fpout  G. 

It  will  be  readily  perceived  that  this  pump,  fo  far  as  we 
have  deferibed  it,  agrees  exactly  with  the  co?nmon  /udtion- 
fuvip  as  to  its  prime  principle,  the  water  being  raifed  to  the 
height  at  which  it  is  delivered  by  the  preffiire  of  the  almo- 
fpherg  alone  \  but  that  it  poireffes  alfo  important  advantages 
in  point  of  conllruiSlion.  In  Hiort,  it  has  all  the  defirable 
properties  of  the  common  pump  without  any  of  its  difad- 
vantages,  belides  poffeffing  not  a  few  good  qualities  which 
are  peculiarly  its  own. 

The  principal  obje6l  of  its  invention  was  to  remove  tlie 
imperfe6cion  of  choking ;  and  in  attaining  this  important  end, 
a  variety  of  collateral  advantages  have  alfo  been  produced, 
which  enhance  its  utility. 

The  points  in  which  it  differs  elTentmlly  from  the  common 
pump,  and  by  which  it  excels,  are^  that  it  difcharges  the 
ivater  belozu  the  pijlon,  and  has  its  valves,  which  are  of  the 
Ttiojt  Jimple  and  durable  cotijirudion,  lying  near  each  other, 
and  of  eafy  accefs,  without  the  disjunSiion  of  any  part  of  the 
nachine, 

'the  advantages  of  this  an*angement  are :  that  the  fand, 
or  other  matter  which  may  be  in  the  water,  is  difcharged 

without 
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without  injuring  the  barrel  or  the  pifton  leathers;  fo  that^ 
befides  the  avoiding  of  iinneceflary  tear  and  wear,  the  power 
of  the  pump  is  preierved,  and  not  apt  to  be  diminifhcd  or  de- 
llroyed  in  moments  of  danger,  as  is  often  the  cafe  with  the 
common  and  chain  pumps  :  that  the  valves  are  not  confined, 
to  any  particular  dimenfions,  but  are  made  capable  of  dif- 
charging  every  thing  that  can  rife  in  the  fu£tion-piece,z:;i/Zj<37^^ 
danger  of  being  choked:  that  if  there  (liould  happen  upon  any 
occafion  to  be  an  obftruiSlion  in  the  valves^  they  are  both 
within  the  reach  of  a  perfons  hand,  and  may  be  cleared  at 
once,  without  the  disjunction  of  any  part  of  the  pump.  Be- 
fides, it  occupies  very  little  fpace  in  the  hold,  and  thus  faves 
room  for  ftowage. 

But  this  is  not  all :  the  pump  under  confideration  may  be' 
hiftantaneoufly  converted  into  an  engine  for  extinguijhi7ig  fre^ 
as  it  commands  at  will  all  the  advantages  which  refult  from 
the  principles  onwhxoh  forcing  pumps  are  conllru(Sled.  This 
is  obtained  by  fimply  fcrewing  an  air  veirc)  II  on  the  top  of 
the  fpout  G,  while  the  mouth  of  the  fpout  is  furniflicd  with 
a  ftopple,  fig.  3.  made  for  receiving  fuch  pipes  and  hofe  a» 
are  common  to  fire  engines.  This  ftopple  is  elliptical  and 
tapered,  and,  being  introduced  tranfverfely^  upon  being  pulled 
back  becomes  immediately  tight. 

Thefe  parts  being  proviclcd*^  all  that  is  necefifary  to  make 
the  pump  acl  as  a  fire  engine,  after  having  been  ufed  as  a 
fucking  pump,  is  to  plug  up  the  fpout  with  the  (topple. 
When  not  wanted  to  acl  as  a  forcing  pump  or  fire  engine, 
thefe  parts  are  not  neceflajy. 

The  advantage  to  a  (liip  of  having  a  pump,  which,  as  oc- 
cafion requires,  may  cithc^r  be  ufed  for  raifing  water  or  extin- 
guifiiing  fire  *,  is  too  obxious  to  require  comment.  It  niay 
nowever  be  obferved,  that  in  its  latter  capacity  it  may  alfo  be 
ufeful  on  (liip-board  for  many  common  purpofes,  fuch  as 
wafliing  the  decks  and  fides,  or  for  wetting  the  fails  in  light 
winds.  For  thofc  purpofes  clean  water  may  be  applied  in 
various  ways,  but  perhaps  the  mofl  fimple  is  by  the  ftop- 
cocks,  ufed  in  many  (liips  for  fweetcning  them. 

But  this  pump  is  not  confined  to  nautical  ufcs  alone;  its 
adaptation  extends  to  the  raifing  of  water  in  all  fituations, 
and  with  pecuHar  advantage  wliere  it  happens  to  be  mixed 
with  fand,  or  fubftances  which  deftroy  other  pumps;  as,  for 
inilance,  in  alum  works,  foap  works,  mines,  quarries,  the 
clearing  of  foundations:  and  in  its  double  capacity  it  will  be 
very  convenient  in  gardens,  bicachine;  grounds,  on  Weft 
India  cllates,    (combining  a  ftill-houTe  pump   and   a   fire 

*  F'rc  engines,  when  wanted,  are  ofu:u  out  of  repair. 
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engine,)  in  (lable  and  farm  yards,  and  in  all  manufa6lories^, 
or  other  places,  where  there  is  a  neceflity  for  railing  water, 
and  the  rifk  of  fire.  [ 

With  all  thefe  advantages  it  is  a  fimple  and  durable  pump, 
and  maybe  made  eitherof  metal  or  wood  at  a  moderate  expenfe.  ; 

No  particular  mode  being  eflential  in  the  working  of  this 
pump,   it  may,  according  to  choice  or   circumftances,    be 
wrought  by  all  the  methods  pra6i:ifed  '  with   the   common^ 
pump.     In  many  cafes,  however,  it  may  be  advantageous*!^ 
to  have  two  of  them  fo  conneiSled  as  to  have  an  alternate 
motion  ;  in  which  cafe,  one  air  veffel,  and  even  one  fu£tion-[ 
piece,  might  ferve  both. 

Its  principles  admit  of  various  modifications ;  but  as  what^ 
is  already  mentioned  may  be  fufficient  to  indicate  its  fupe- 
riority  over  the  common  and  chain  pumps,  and  the  advan- 
tages likely  to  refult  from  its  general  ufe,  a  further  detail  is 
unneceflary.  We  cannot,  however,  difmifs  this  article  with- 
out mentioning  that  we  have  feen  two  certificates  refpe6ling 
its  utility  at  lea,  which  deferve  particular  notice.  One  of 
them,  dated  the  23d  of  June  laft,  is  from  captain  William 
Murray,  of  the  Prince  of  Wales  excife  yacht,  of  20  guns, 
who  had  one  fixed  on  board  that  veflel  in  the  year  1794, 
which  was  found  to  anfwer  fo  well,  that  he  has  fince  had  a 
fecond  and  third  one :  he  finds  that  the  pifton  leathers  are 
not  in  the  lead  hurt  by  fix  years  ufe,  and  recommends  the 
pump  highly  to  vetfels  which  carry  corn,  or  fuch  fubftances 
as  are  apt  to  choke  or  injure  other  pumps.  The  other  cer- 
tificate, dated  the  14th  of  July  laft,  is  from  captain  Hurft,  of 
the  Britannia  of  Glafgow,  but  then  in  the  Thames.  He 
i^atcs,  that  one  of  thefe  pumps  was  fixed  on  board  his  veflTel 
in  April  1800,  and  had  anfwered  its  purpofe  in  the  moft 
complete  manner,  and  gives  one  particular  inftance  in  the 
following  words  : — "  When  at  fea,  about  fix  weeks  ago,  a 
quantity  of  coffee,  by  fome  means,  had  got  into  the  fhip's 
well.  Upon  trying  the  common  pump,  it  was  foon  rendered 
almoft  ufelefs  by  the  coffee  preventing,  in  a  great  meafure, 
the  valves  from  a6ting.  I  then  tried  the  patent  pump, 
which,  with  the  greateft  facility,  completely  difcharged  the 
coffee  from  the  well."  He  then  adds :  "  The  pifton  lea- 
thers are  ftill  as  good  as  when  the  pump  was  firft  fixed,  nor 
had  I  ever  occafion  to  give  any  part  of  the  pump  the  fmalleft 
rej)air.  I  well  know  the  great  advantage  of  having  a  pump 
not  liable  to  choke,  havmg,  during  the  voyage  before 
yours  was  put  on  board,  been  nearly  loft  in  the  Britannia, 
laden  with  corn,  from  the  choking  of  the  pumps.  As  an 
engine  for  extinguifliing  fire,  as  far  as  relates  to  the  force, 

quantity 
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quantity  of  water  difcharged,  &c.  I  have  given  it  fair  trial; 
from  which  I  have  no  hefitation  in  faying,  that  fhould  an 
occafion  of  real  danger  from  fire  unhappily  arife,  it  is  my 
opinion  the  patent  pump  might  be  of  the  greatell  utility." 


XXX r.    Refearches  refpeSling   the    haws  of  Affinity,      By 

C.    Berthollet,    Member    of   the    French    National 

Inflitute. 

[Continued  from  p.  142.] 

On  the  Influence  of  the  Proportions  in  Complex  Affinities, 


I.  In 


my  refearches  on  the  laws  of  affinity  I  have  afcertained 
the  principal  refults  prefented  by  complex  affinity,  when  the 
force  of  cohefion  or  that  of  elallicity  is  fufficiently  ftrong  to 
produce  that  change  of  bafe  which  has  been  afcribed  to  the 
iuperlority  of  the  divellent  affinities  over  the  quiefcent  affi- 
nities. But  I  avoided  entering  into  the  ncceffary  details  for 
determining  the  changes  which  may  arife  from  different  ja/o- 
portions  of  the  fubftances  brought  into  action,  when  the  force 
of  cohefion  is  not  fufficiently  great  to  caufe  the  effefts  of  this 
difference  to  difappear.  I  promifed  (Art.  XI 1.  No  6.)  to 
return  to  this  fubje6t,  which  1  ihall  now  proceed  to  do. 

According  to  the  theory  explained  (Art.  V.  No.  5.),  all 
fubftances  exert  a  mutual  adion  while  they  are  in  the  liquid 
ilate;  fo  that  in  a  folution,  for  example,  of  fulphate  of  potafli 
and  muriate  of  foda,  thefe  two  falts  are  not  diftin61,  while 
there  is  no  caufe  to  determine  the  Reparation  of  their  com- 
bination; but  there  exift  in  this  liquid  fulphuric  acid,  mu- 
riatic acid,  foda,  and  potafli.  I  ftiail,  however,  continue  to 
make  ufe  of  the  ordinary  language,  which  after  this  notice 
can  produce  no  ambiguity. 

2. 1  begin  with  mixtures  in  which  a  confiderable  force  of  cry- 
ftallizationmuftdetermine  the  combinations  which  are  formed. 

Experiment  A.  Equal  parts  of  nitrate  of  lime  and  fulphate 
of  potafli  were  mixed  :  after  the  fcparation  of  the  fulphate  of 
lime  firft  formed,  the  liquid,  by  fucceffive  evaporations, 
yielded  only  nitrate  of  potafli  and  fulphate  of  lime.  After 
the  laft  evaporation,  however,  fome  cryftals  of  fulphate  of 
potaffi  were  procured ;  there  remained  only  a  very  fmall 
quantity  of  uncryftallizable  liquid,  which  precipitated  with 
carbonate  of  foda  and  with  nitrate  of  barytes;  fo  that  it  con- 
fifted  of  a  little  fulphuric  acid  and  lime,  and  very  probably  a 
larger  portion  of  nitrate  of  potafli. 

The  quantity  of  fulphate  of  lime  which  was  dcpofited  in 
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the  courfe  of  the  evaporation  was  much  more  confiderable 
than  would  have  been  obtained  from  the  finiple  foiuticin  oi 
this  lalt  and  water;  i'o  thnt  its  folubility  was  augmented  b) 
the  atlion  of  the  other  fubilances. 

B.  Two  parts  of  fulphate  of  potafli  and  one  of  nitrate  of 
hme,  <yave  firft  fulphate  of  potalh  and  fulphate  of  lime  ;  and, 
by  fucceeding  evaporations,  nitrate  of  potafli  and  the  twolul- 
phat<?s,  the  proportions  of  which  continued  to  decreafe  to 
the  lad  cryftallization.  There  remained  only  fome  drops  of 
the  liquid  uncryflallizcd,  which  did  not  precipitate  with  car- 
bonate of  foda,  but  did  with  nitrate  of  barytes  :  hence  they 
were  probably  formed  of  fulphate  of  potafh  and  a  fmall  por- 
tion of  nitrate  of  potafli. 

C.  Two  parts  of  nitrate  of  lime,  and  one  of  fulphate  of 
potalh,  yielded,  during  the  firfl:  evaporation,  a  fmall  quantity 
of  fulphate  of  lime,  and,  by  cooling,  nitrate  of  potaih  :  the 
other  evaporations  only  produced  nitrate  of  pota(h.  In  the 
latter,  however,  fome  crydals  of  iulphate  of  lime  wtt^  per^ 
ceived  at  the  furfiice  of  the  liquid.  The  refidue,  which  was 
abundant,  wag  leveral  limes  fubmitted  to  evaporation  and 
cooling,  but  did  not  aftord  cryftals  of  any  fait.  This  uncry- 
flallizable  refidue,  treated  with  alcohol,  formed  an  abundant 
^lepolit,  which,  having  been  dillolvcd  in  water,  fcarcely  af- 
forded any  precipitate  with  nitrate  of  bajytes.  It  contained, 
therefore,  little  or  no  fulphuric  acid,  and  confifted  of  pure 
nitrate  of  potafli :  the  portion  djfibJved  bv  alcohol  was  nitiate 
of  lime,  with  a  fmall  portion  of  nitrate  of  potafli.  "J'he  un- 
cryftallizable  refidue  was  therefore  compofed  of  nitrate  of 
potafh  and  nitrate  of  Y\n\Q. 

In  this  experiment  we  fee  i\\^i  the  fulphate  of  lime  was 

rendered  much  lefs  ibluble  tii^m  in  the  preceding  experiments  ; 

'  but  that  a  confiderable  quantity  of  nitrate  of  potafh  loft  the 

property  of  cryftallizing  bv  the  action  exerted  on  it  by  the 

nitrate  of  lime. 

3.  In  thcfe  three  experiments  fulphate  of  lime  muft  have 
been  formed,  becauie  the  lime  and  iuiphuric  acid  coming  in 
contact,  would  feparate  on  account  of  the  iniolubility  which 
belongs  to  their  combination. 

The  fulphate  of  lime  in  the  experiments  A  and  B,  was 
rendered  much  more  foluble  than  it  naturally  is,  by  the 
»<ition  of  the  fubltances  which  were  in  Ibhuion  ;  but  in  the 
experiment  C,  its  folubility  was  not  fenfiblv  increafed,  pro- 
bably becauie  the  nitrate  of  lime  and  the  nitrate  of  potafh, 
\ihich  fornied  the  uncryftallizable  liquid,  mutually  experi- 
enced a  degree  of  fatu ration,  vhich  confiderably  weakened 
l^jf  ^^ion  upon  the  fulphate  of  lime. 

4.  From 
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4.  From  thefe  confiderations,  I  (hall  proceed  to  deduce, 
firft,  the  theory  of  the  uncryftallizable  refidues  found  ia 
evaporated  folutioiis  of  falts  :  it  will  be  confirmed  by  the  fuc- 
ceeding  obfervations. 

Saline  fubftances  exercife  upon  each  other  an  a(9tion  which 
increafes  their  folubility,  an  effecl  that  has  been  particularly 
eftablifhed  by  Vauquelin.  (Aftnales  de  Chimie,  torn,  xiii.) 
This  mutual  aftion  varies  in  the  different  falts.  It  has,  how- 
ever, been  thought,  that  falts  with  an  earthy  bafe  do  not  in- 
creafe  the  folubility  of  the  nitrate  of  potafli,  though  thefe  iii^ 
reality  increafe  it  the  moft.  There  is  in  this  refpe6l  a  dif- 
ference in  the  effe^l  produced  by  the  falts,  which  depends 
on  their  nature;  but  this  difference  is  in  general  very  fmall, 
compared  with  that  which  proceeds  from  the  force  of  cryftal- 
lization. 

D.  E'.qual  parts  of  nitrate  of  potafh  and  fulphate  of  potafh 
afforded  by  evaporation,  fucceffively,  and  in  proportion  to  their 
folubility,  fulphate  of  potafh  and  nitrate  of  potafh,  without 
leaving  any  uncryftallizable  liquid  ;  but  the  fame  experiment 
being  made  with  nitrate  of  foda  and  fulphate  of  foda,  both 
of  which  have  only  a  flight  tendency  to  cryftallize,  and  are 
nearly  of  equal  folubility,  only  a  fmall  quantity  of  fulphate 
of  foda  was  feparated  by  cryftallization  ;  all  the  reft  remain- 
ing liquid,  without  any  cryftallization.  A  mixture  of  mu- 
riate of  foda  and  fulphate  of  alumine  having  been  fubmitted 
to  the  fame  proof,  it  was  clearly  perceived  that  the  two  falts 
had  become  more  foluble;  but  they  were  entirely  feparated 
by  alternate  evaporation  and  cooling.  Subftances,  therefore, 
which  poflefs  a  conftderable  force  of  cryftallization,  though 
rendered  more  foluble,  feparate  on  account  of  their  infolu- 
bility,  and  leave  very  little  or  no  uucryftallizable  rcfiduum. 
But  the  mutual  action  of  falts,  which  have  only  a  feeble  dif- 
pofition  to  cryftallize,  counterbalances  their  force  of  cryftal- 
lization, fo  that  there  then  remains  much  liquid  which  can- 
not cryftallize ;  particularly  when  the  reftduum  contains  a 
fubft.ance  in  itfelf  uncryftallizable ;  as  in  experiment  C, 
where,  by  the  proportions  employed,  there  was  found  a 
fuperabundance  of  nitrate  of  lime,  which  by  its  adtion  upon 
the  nitrate  of  potafti  reduced  a  confiderable  quantity  of  that 
fait  into  an  uncryftallizable  liquid.  How  came  it,  then, 
that  the  moft  learned  chemifts,  Lavoifier,  Fourcroy,  Vau- 
quelin, Guiton,  and  the  Commiff^iries  of  the  Academy  of 
Sciences,  among  whom  myfelf  was  one,  could  have  been 
led,  by  the  iexperimcnts  made  upon  the  proof  of  faltpetre, 
to  believe  that  the  nitrate  of  lime  exerts  no  action  upon  the 
nitrate  of  potafti^  nor  increaled  its  folubility  ?    {Annates  de 
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Cbimie,  torn.  xL  xUl.  xv.  xxiii.)  It  was  becaufc,  in  the  ex- 
periments that  were  made,  a  folution  of  nitrate  of  potafh  was 
put  to  digeft  upon  dried  nitrate  of  Hme.  The  latter  necefla- 
rily  caufed  a  divifion  of  the  water,  upon  which  it  has  a  ftrong 
adtion.  It  would  therefore  have  precipitated  a  confiderable 
quantity  df  nitrate  of  potafh,  if  this  effeA  had  not  been  com- 
penfated,  or  nearly  fo,  by  the  folubility  which  it  imparted  to 
that  fait ;  but  if  the  folution  had  been  evaporated,  there  would 
have  been  feparated  by  cryftallization  much  lefs  nitrate  of 
potafli  than  was  contained  in  the  liquid,  and  an  uncryftal- 
lizable  refiduum  would  have  been  left,  iimilar  to  that  of  ex- 
periment C.  The  proof,  therefore,  which  was  confidered  as 
conclufive,  induced  an  error  refpe£ling  the  chemical  phae- 
nomenon.  Hence  it  follows,  that  when  the  mother  waters 
of  the  faltpetre  works  are  decompofed  by  potafh,  the  nitrate 
of  potafli  obtained  confifts  not  only  of^  that  which  has  jufl 
been  formed,  but  alfo  of  that  which  was  rendered  uncryftal- 
lizable  by  the  falts  with  an  earthy  bafis. 

5.  I  made  mixtures  of  cryflallized  fulphate  of  foda  and 
nitrate  of  lime.  Here  the  fulphate  of  foda,  and  the  nitrate 
of  foda  which  might  proceed  from  the  operation,  differed 
little  in  point  of  folubility,  and  had  a  cry'flallizing  power  lefs 
confiderable  than  the  fulphate  and  nitrate  of  potafli. 

E.  Equal  parts  of  cryflallized  fulphate  of  foda  and  of  dry 
nitrate  of  lime  gave  by  evaporation  only  a  fmall  quantity 
of  nitrate  of  foda.  The  uncryflallizable  refidue,  which  was 
abundant,  did  not  precipitate  with  muriate  of  barytes,  but 
did  with  oxalic  acid. 

F.  Two  parts  of  fulphate  of  foda,  and  one  part  of  nitrate 
of  lime,  afforded,  after  evaporation,  a  e^reater  quantity  of  ni- 
trate of  foda  than  the  preceding  experiment :  the  uncryflal- 
lizable refidue  did  not  precipitate  with  oxalic  acid,  but  did 
with  muriate  of  barytes.  To  compare  the  two  lafl  with  the 
experiments  A,  B,  and  C,  it  mufl  be  obferved  that  the  cry- 
llallized  fulphate  of  foda  contains  more  than  half  its  weight 
of  water  of  cryflaliization.  Even  fulphate  of  foda  was  not 
formed  in  experiment  F,  as  fulphate  of  potafh  was  in  expe- 
riments A  and  B,  becaufe  fulphate  of  pofafh  has  a  force  of 
cryflalliztion  much  greater  than  fulphate  of  foda. 

The  refidue  of  experiment  E  did  not  contain  a  quantity  of 
fulphuric  acid  perceptible  by  the  muriate  of  barytes;  but 
was  formed  of  nitrate  of  foda  and  nitrate  of  lime,  which  pro- 
bably, by  their  mutual  aftion,  fb  much  exhaufted  their  dif- 
folvent  power  as  not  to  prevent  the  feparation  of  the  ful- 
phate of  lime  No.  3. 

In  experiment  F  the  refidue  was  not  precipitated  by  oxalic 

acid. 
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acid,  but  by  the  muriate  of  barytes;  fo  that  this  refiduum 
was  compofed  of  fulphate  of  foda  and  a  greater  proportioa 
of  nitrate  of  foda,  which  mutually  prevented  their  cryftalliza- 
tion,  as  in  experiment  D. 

6.  E  periinentG.  Equal  parts  of  nitrate  of  potafh  and  ful- 
phate of  foda  gave  by  fucceffive  cryftallizations,  i.  Sulphate 
of  potafh,  and  iome  fmall  cryftals  of  nitrate  of  potaih  ;  2.  A 
little  fulphate  of  potadi,  and  a  greater  proportion  of  nitrate  of 
potafh  ;  3.  Small  cryftals  of  nitrate  of  potadi,  and  much  ni- 
trate of  foda:  there  was  an  uncryftallizable  refidue,  notwith- 
ftanding  the  care  which  had  been  taken  to  obtain  the  utmofl 
cryftallization  :  this  refidue  was  formed  of  nitrates  and  ful- 
phates;  for  it  precipitated  abundantly  with  the  nitrate  of 
barytes,  and,  after  drying,  it  flowed  on  ignited  charcoal. 
This  experiment  ought  to  be  compared  with  experiment  F. 

H.  One  part  of  nitrate  of  potafh,  and  two  of  fulphate  of 
foda,  gave,  1 .  Sulphate  of  potafh ;  2.  Sulphate  of  potafh,  and 
fome  needles  of  nitrate  of  potafh;  3.  Sulphate  of  potafh  in 
fmall  prifms,  fufpended  from  a  pellicle  formed  by  nitrate  of 
foda^  fine  cryftals  of  nitrate  of  potafh  and  nitrate  of  foda i 
the  refidue  contained  nitrates  and  fulphates. 

In  thefe  two  experiments,  the  leaft  foluble  fait  of  thofc 
"which  were  formed,  viz.  the  fulphate  of  potafh,  was  the  firfl 
which  was  cryftallized.  When  the  proportions  had  been 
thus  changed,  the  a6lion  of  the  nitric  acid  on  the  potafti  re- 
fumed  its  fuperiority,  and  nitrate  of  potafti  was  formed, 
though  the  liquid  ftill  contained  fulphuric  acid. 

In  the  fecond,  the  more  abundant  fulphuric  acid  gave  rife 
to  a  greater  quantity  of  fulphate  of  potafti;  but,  after  the  firfl 
cryftallization,  more  nitrate  of  potafh  was  formed,  though 
there  would  have  been  a  fufKcient  quantity  of  fulphuric  acid 
to  caufe  a  complete  change  of  bafe,  if  this  exchange  could 
have  been  made  as  has  been  imagined.  The  refidue  was 
formed,  even  in  experiment  G,  of  hilphate  of  Ibda  and  ni- 
trate of  foda;  and  probably  of  a  fmall  quantity  of  fait  with 
bafe  of  potafh. 

7.  Ryperiment  I.  Equal  weights  of  nitrate  of  potafti  and 
muriate  of  lime  were  mixed  together :  by  evaporation  there 
were,  i.  Nitrate  of  potafh  ;  2.  Muriate  of  potafti,  in  which 
was  found  a  little  nitrate  of  potafti :  the  refidue  gave  with  the 
fulphuric  acid  an  abundant  precipitate  of  fulphate  of  lime, 
and  vapours  of  muriatic  and  nitric  acid  weredifcngaged. 

K.  The  experiment  having  been  made  with  two  parts  of 
muriate  of  lime,  and  one  of  nitrate  of  potafti^  an  abundant 
cryftallization  of  muriate  of  potafti  was  produced,  with  no 

appearance 
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appearance  of  nitrate  :  the  refidue,  treated  as  in  the  preceding 
experiment,  gave  analogous  refults. 

L.  A  mixture  of  equal  parts  of  muriate  of  potafh  and  ni- 
trate of  lime,  afforded,  i.  Nitrate  of  potafh,  mixed  with  a 
little  muriate  of  potafh;  2.  Muriate  of  potafh,  which  was 
mixed  with  a  fmall  quantity  of  nitrate  of  potafh.  The  un- 
cryftaliizable  refiduum  was  diffolved  in  alcohol;  there  was 
a  reparation  of  nitrate  of  potafh,  which  was  fufed  upon  ig- 
nited charcoal,  but  contained  a  little  muriate  of  potafh,  as 
^'as  feen  by  the  tefl  of  the  Iblution  of  filver.  The  fulphuric 
acid  fhow-ed  that  the  part  difiblved  by  the  alcohol  contained 
muriatic  acid,  nitric  acid,  and  lime. 

In  the  above  experiments,  in  which  fubftances  were  em- 
'ploved  whole  combinations  could  not  have  a  coniiderable 
force  of  cvyilallization,  and  differed  but  little  amonir  each 
other  in  this  refped,  it  is  evident  that  the  formation'of  the 
falts  obtained  by  cryfl.allization  depended  on  the  proportions 
of  the  fubftances  which  mutually  aclcd  amontj  each  other. 
In  experiment  1,  which  mi^ht  afibrd  nitrate  and  muriate  of 
potafh,  as  thefe  two  falts  ditiered  little  in  their  folubilitv, 
which,  however,  is  rather  the  leafl  in  the  latter,  the  nitrate 
of  potafii  was  obtained  by  the  firll  cryftallization ;  but  as  in 
experiment  K  the  muriatic  acid  exifted  in  a  greater  propor- 
tion, muriate  of  potalh  only  was  then  obtained  :  one  part  of 
potadi  with  muriatic  acid,  nitric  acid  and  lime  fonned  the 
reiiduum.  The  proportions  employed  in  experiment  L  dif- 
fered little  from  thoie  of  I,  and  the  refults  were  nearly  the 
fame.  Oppoiite  combinations,  therefore,  are  obtained  ac- 
cording to  the  proportions  employed,  or  according  to  the 
period  of  cryftallization  ;  that  is  to  fay,  according  to  the  pro- 
portions of  the  fubfbnces  which  remain  in  action  when  a 
fufficient  force  of  cc»hefion  does  not  exift  in  the  combinations 
that  might  be  formed.  But  according  to  the  opinion  adopted 
bv  chemifts,  the  entire  change  of  bafe,  which  it  is  affirmed 
muft  take  place,  may  be  iudged  of  even  by  a  firfl  crylialliza- 
tion.  If,  for  example,  nitrate  of  potafli  be  firft  obtained  from 
the  proportions  which  have  been  employed  of  muriate  of 
potafh  and  nitrate  of  lime,  a  concliifion  is  made,  that  an 
exchange  of  bafe  has  been  effefted  between  the  muriatic  and 
nitric  acids.  If  other  proportions  had  been  employed  which 
would  have  afforded  muriate  of  potafli^  as  in  experiment  K, 
an  oppoiite  confequence  would  have  been  drawn.  ChemifU 
have  even  gone  further:  from  the  conclufion  refpeclins;  the 
cham^e  of  biife,  for  example,  between  the  nniriatic  and  nitric 
acids,  a  further  inference  has  been  made,  thj^t  the  combina- 
tions 
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tions  oppofite  to  thofe  which  afforded  fiich  a  change,  would 
not  be  at  all  affefted  by  their  mixture. 

8.  I  have  examined  what  change  might  be  produced  in 
the  refults  by  a  fubftance  which  has  the  property  of  forniing 
triple  llilts^  fuch  as  magnefia. 

M.  Equal  parts  of  fulphate  of  potafh  and  muriate  of  magnefia 
afforded,  i.  Sulphate  of  potafli ;  2.  Sulphate  of  potafh,  a  little 
muriate  of  potafti,  and  a  triple  felt,  compofcd  of  fulphuric  acid, 
potafh,  and  ma^nefia  :  this  fait  forms  fine  rhomboids,  which, 
bv  expofure  to  the  air,  do  not  lofe  their  tranfparency :  its  fo- 
lubility  is  nearly  the  fame  as  that  of  the  fulphate  of  potafh  : 
3.  Muriate  of  potafh  and  fulphate  of  magnefia.  The  refiduum 
contained  fulphuric  acid,  muriatic  acid,  potafh,  and  magnefia. 
N.  Two  parts  of  muriate  of  magnefia,  and  one  of  fulphate 
of  potafli,  afforded,  i.  Sulphate  of  potafh;  2.  Muriate  of 
potafh,  and  the  triple  fait  of  the  preceding  experhnent ; 
3.  Muriate  of  potafh,  and  fulphate  of  magnefia:  the  refi- 
duum was  analogous  to  that  of  the  preceding  experiment. 

In  experiment  M,  fulphate  of  potafh  was  obtained  by  two 
crvf^allizations ;  but  in  experiment  N,  where  the  muriatic 
acid  was  in  a  greater  proportion,  it  was  obtained  on  the  fir  ft 
crvftallization  ;  the  triple  fait,  which  in  folubiiity  nearly  ap- 
proaches the  fulphate  of  potafli,  cryftallized  after  the  fecond 
evaporation.  When  the  proportion  of  fulphuric  acid  was 
fufficiently  diminifhed  by  thefe  cryf^allizations,  then  the 
muriate  of  potafh  was  feparated  nearly  according  to  the  order 
of  folubiiity  ;  and  laflly  the  magnefia,  which  being  ftill  abun- 
dant, crvflallized  with  part  of  the  fulphuric  acid.  We  fee 
that  a  different  opinion  might  have  been  formed  in  thefe  two 
experiments,  according  to  the  period  of  the  cryflallization  at 
which  it  might  have  been  obferved  ;  and  how  erroneous  the 
eflablifhed  opinion  is,  that  a  complete  change  of  bafes  takes 
place  on  the  mixture  of  muriate  of  magnefia  and  fulphate  of 
potafh. 

In  experiment  M,  where  the  fulphuric  acid  was  prefent 
in  greater  proportion,  fulphate  of  potafh  was  obtained  in  both 
the  firft  crvltallizations ;  but  in  experinient  N,  where  the 
muriatic  acid  had  more  influence  by  its  relative  quantity, 
fulphate  of  potafli  only  was  obtained  in  the  firft  crvflalliza-. 
lion ;  the  magnefia,  for  the  mofl  part,  remained  in  the  un-» 
cryflallizablc  refiduc,  becaufe  it  has  no  force  of  cry^ialliza-, 
tion  with  the  muriatic  acid,  and  only  a  weak  power  with 
the  fulphuric;  other  falts  which  would  cryflallize  in  other 
circiunfi:ance8,  are  retained  in  the  refidue  which  oppofe.^  their 
crvftallization.  The  difference  obferved  between  tht  reiulls 
of  thefe  two  experiments^  and  thole  of  the  experiments  A,  B, 

and 
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and  C,  in  which  a  deliquefcent  calcareous  fait  was  put  Into 
a6lion  with  the  fulphate  of  potafh,  correfponds  exactly  with 
the  difference  of  iblubility  which  exifts  between  the  fulphate 
of  linic  and  the  fulphate  of  magnelia. 

9.  After  having  treated  of  faline  fubftances  in  the  preced- 
ing experiments,  as  if  they  formed  feparate  or  diftintl  com- 
binations in  a  liquid,  I  fliall  now  confider  fome  effe6ls  which 
are  owing  to  the  mutual  a6i:ion  which  is  in  reality  exerted 
by  them  all  when  they  are  mixed  in  this  ftate. 

O.  An  aqueous  folution  of  acetite  of  lead  was  gradually 
poured  into  a  folution  of  muriate  of  foda,  till  no  more  pre- 
cipitate was  produced.  The  liquid  which  remained  above 
the  precipitate  ftrongly  reddened  blue  paper,  which  efFe6t 
was  not  produced  by  the  mere  folution  of  the  acetite  of  lead, 
nor  by  the  muriate  of  foda;  but  it  afliimed  a  deep  colour 
with  hydro-fulphurets,  and  afforded  an  abundant  precipitate 
with  the  muriatic  and  fulphuric  acids.  During  its  evapo- 
ration a  depofition  was  formed  of  a  fcarcely  foluble  muriate 
of  lead,  and  alfo  a  cruft  which  had  not  a  cryftalline  ap- 
pearance. Laftly,  fome  fine  cryftals  were  obtained,  which 
were  an  acetite  of  foda  and  an  oxide  of  lead.  On  diflblving 
the  faline  crufl,  a  depofition  took  place  of  muriate  of  lead 
with  excefs  of  oxide,  analogous  to  that  defcribed  by  Vau- 
quelin.  {Annales  de  Cbimie,  torn,  xxxi.)  It  was  necefi'ary  to 
repeat  the  folution  and  cryflallization  feveral  times  before  the 
depofition  ceafed ;  and  the  faline  crufl  thus  became  divided 
into  two  fubflances,  muriate  of  foda  and  muriate  of  lead. 

If  the  muriatic  acid  remain  engaged  in  the  liquid  together 
with  the  acetous,  as  both  acids  arc  volatile,  the  excefs,  which 
is  but  flightly  engaged,  and  which  may  be  expelled  by  the 
acElion  of  heat,  muft  be  compofed  of  two  acids.  In  fa6t, 
having  diflilled  a  mixture  fimilar  to  the  preceding,  after 
having  feparated  the  depofition  which  was  firfl  formed,  the 
liquid  which  pafled  into  the  receiver  contained  acetous  and 
muriatic  acid:  this  circumftance  deferves  particular  atten- 
tion, and  ferves  to  explain  feveral  phaenomena. 

10.  C.  Prieur  has  remarked  that  when  lead  was  employed 
to  purify  a  folution  of  filver  mixed  with  muriatic  acid,  a  part 
of  the  latter  acid  pafTed  over  by  di filiation.  This  takes  place 
becaufe  the  muriate  of  lead  is  foluble,  and  much  fo  by  the 
a6lion  of  the  nitric  acid.  The  liquid  is  therefore  compofed 
of  oxide  of  lead,  muriatic  acid  and  nitric  acid.  The  oxide 
of  lead  divides  its  a6lion  upon  the  two  acids,  and  both  are 
fubjefted  to  the  a6lion  of  the  expanfibility  produced  by  the 
heat. 

If  the  fulphuric  acid  were  to  be  retained,  lead  would  be 

an 
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aYi  efficacious  agent :  i.  Becaufe  the  fulphate  of  lead  is  much 
lefs  foluble  than  the  muriate;  2.  Becaufe  the  fulphuric  acid 
is  much  lefs  volatile  than  the  muriatic  acid. 

Muriate  of  filver  being  much  more  infoluble  than  muriate 
of  Icad^  filver  is  much  better  than  lead  for  retaining  the  mu- 
riatic acid  which  happens  to  be  in  the  nitric  acid.  Velter 
and  Bonjour  obferved,  howerer,  that  muriatic  acid  always 
came  over  in  diftillation,  if  the  operation  was  made  without 
the  precautious  indicated  by  thofe  learned  chemifts.  To 
obtain  a  pure  nitric  acid  immediately,  it  is  neceflfary  to  make 
the  operation  upon  an  acid  little  concentrated,  that  it  may 
not  hold  in  folution  any  muriate  of  filver,  and  to  feparate 
the  muriate  of  filver  which  precipitates  before  the  liquid  is 
fubjedled  to  the  a6lion  of  heat,  or,  which  is  better,  to  pre- 
cipitate^ by  a  folution  of  filver,  the  muriatic  acid  from  the 
liitrate  of  potafli ;  after  which,  by  decompofing  this  nitrate, 
the  nitric  acid  is  obtained  perfe6lly  free  from  muriatic  acid. 

When  muriate  of  filver  remains  in  the  folution,  a  very 
pure  nitric  acid  may  neverthelefs  be  obtained  by  diltillation, 
by  fetting  afide  the  firfl:  portion  which  diftils  over,  till  it  is 
feen  by  the  teft  that  no  more  muriatic  acid  is  afforded.  For, 
as  the  chemifts  I  have  jufl  quoted  obferved^  the  muriatic 
acid  in  this  procefs  affumes  the  nature  of  oxygenated  muri- 
atic acid,  and  is  difcngaged  in  this  ftate  at  the  beginning  of 
the  operation. 

P.  Sulphate  of  potafh  having  been  treated  with  the  acetite 
of  lead  in  the  fame  manner  as  the  muriate  of  potafli,  ful- 
phate of  lead  was  precipitated.  The  liquid  retained  only  a 
fmall  quantity  of  oxide  of  lead.  By  the  progrefs  of  evapora- 
tion fome  cryftals  of  fulphate  of  potafli  were  obtained,  though 
before  the  evaporation  the  acetite  of  lead  produced  no  more 
precipitate ;  and,  laftly,  the  acetite  of  potafli,  which  retained 
a  fmall  quantity  of  oxide  of  lead.  The  decompofition  of  the 
fulphate  of  potafli  was  much  more  complete  than  that  of  the 
muriate  of  foda. 

In  the  experiments  I  have  juft  defcribed,  we  fee,  then,  that 
the  decompofitions,  or  exchange  of  bafcs,  alfo  follow  the 
order  of  the  folubilities  of  the  combinations  which  may  be 
formed ;  and  that  the  only  difference  obferved  in  mofl:  of  the 
'  preceding  experiments,  arifes  from  the  property  poffeffed  by 
the  oxide  of  lead  of  forming  triple  combinations,  which 
fometimes  again  feparate  in  combinations  of  difl'erent  degree*; 
of  folubility,  as  happens  with  the  muriate  of  foda  and  of 
lead.   (Experiment  O.) 

II,  The  following  experiment  will  confirm  the  truth  that 

the 
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the  force  of  cohefion  produces  a  different  efre6l,  according- 
to  the  properties  of  the  folvent. 

Q.  I  mixed  an  aqueous  folution  of  plombate  of  foda  with 
the  water  'V  fulphate  of  foda;  a  (light  precipitate  only  was 
produced,  though  the  fulphuric  and  muriatic  acids,  if  added, 
would  have  produced  an  abundant  precipitate  :  when  the  ex- 
periment was  made  with  the  muriate,  the  precipitate  was 
much  more  abundant  than  with  the  fulphate  of  foda. 

On  the  firft  view,  thefe  effe6is  may  appear  to  be  contrary 
to  the  principles  I  have  eftablifhed.  For  the  fulphate  of  lead 
is  much  lefs  foluble  than  the  muriate  of  lead;  fo  that  it 
might  be  expelled  that  a  more  abundant  precipitate  would 
be  obtained  in  the  experiment  made  with  fulphate  of  foda 
than  with  muriate  of  foda.  This  happens  otherwife  becaufe 
fulphate  of  lead  is  much  more  foluble  in  foda,  as  I  have  af- 
certained,  than  muriate  of  lead  with  excefs  of  oxide,  fuch  as 
is  precipitated  in  the  preceding  experiments.  And  the  pre- 
cipitation is  not  a  direft  confequence  of  the  force  of  cohefion, 
but  arifes  from  the  excefs  of  the  force  of  cohefion  beyond 
that  of  the  folvent. 

12.  Thefe  obfervations  may  be  reduced  to  the  following 
refults.  In  the  complex  affinities,  or  double  affinities,  the 
force  of  cohefion,  when  confiderable,  and  differing  much  in 
its  intenfitv  amono;  the  combinations  which  mav  be  formed, 
determines  a  change  of  bafes,  in  fuch  a  manner,  that  the 
moft  infoluble  combination  is  formed  and  feparated  inde- 
pendently of  the  proportions,  which  have  an  influence  only 
upon  the  Hate  of  thofe  fubftances  which  remain  in  folution. 
The  refult  of  a  mixture  of  different  faline  fubftances  may 
therefore  be  foretold  from  the  mere  confidcration  of  folubilitv. 
In  this  cafe,  the  adopted  theory  of  the  quiefcent  and  divellent 
affinities  does  not  miflead  us  as  to  the  principal  refult;  that 
is  to  fav,  the  formation  of  the  infoluble  fait.  But,  as  it  is 
not  deduced  from  facts  of  a  fuperior  order,  it  will  demand  as 
many  experiments  as  particular  fa6ls.  The  doctrine  does 
not  reft  upon  any  foundation  from  which  we  can  foretel  the 
mutual  actions  of  fubftances  prefented  to  each  other;  and 
again,  it  has  the  difad vantage  of  affording  no  indication  re- 
fpefting  the  properties  which  the  remaining  fluid  portion 
ought  to  exhibit  when  fubje<Sted  to  evaporation  or  to  the 
a6lion  of  a  new  fubftancc.  Though  this  certain  relation  in 
the  refults  may  be  produ6live  of  doubt  as  to  the  theory  in 
the  foregoing  cafe,  it  is  not  the  fame  when  there  is  but  a 
fmall  diflerence  between  the  folubilily  of  the  combinations 
that  may  be  formed.  The  proportions  of  the  fubftances,  in 
4  '  quantity. 
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quantity,  then,  determine  the  formation  of  the  different  fahs, 
either  by  a  firft  cryftallization,  or  by  cryllallizatious  which, 
by  fubtra^ling  fome  of  the  parts,  muft  aher  the  proportion, 
and  occafion  a  difference  in  the  difpoiition  of  the  remaining 
principles  to  cryftallize  in  the  fucccffive  formation  of  the  falts. 
It  is  here  that  the  application  of  the  theory  of  the  quiefcent 
and  divellent  affinities  may  produce  many  errors,  by  leading" 
us  to  conclude,  from  the  commencement  of  the  phasnome- 
non,  that  the  fubfcquent  effects  will  be  all  of  the  fame  de- 
fcription,  though  in  reality  a  fucccffion  of  oppofite  combina- 
tions may  be  eftabliflied,  according  to  the  forces  which  are 
niade  to  a6l  at  the  moment  of  their  refpe6live  feparations. 
The  joint  conlideration  of  the  difference  of  folubilitv,  and 
of  the  proportions  employed,  or  which  vary  at  the  different 
periods  of  an  operation,  muff:  confequcntly  be  our  fole  guide 
in  the  explanation  of  the  fucceflive  formation  of  different  falts 
which  have  no  great  difference  in  folubility.  Tt  is  true,  never- 
thelefs,  that  the  mutual  action  of  the  fubftanc.es  themfelves 
may  produce  fome  difference  in  the  refuits,  which  would  be 
indicated  by  the  preceding  obfervations. 

2\\\  fubftances  in  a  ftate  of  folution  exert  a  mutual  aftion, 
which  increafes  their  folubility.  Hence  the  reafon  why  itia 
difficult  to  obtain,  by  a  firft  cryftallization,  each  fait  in  a 
ftate  of  purity;  except  in  the  cafe  where  it  differs  conffder- 
ably  from  the  others  in  its  force  of  cryftallization.  Hence 
arile  the  uncryffallizable  refidues  which  fucceed  th«  eryffal- 
lizations  wherein  falts  are  found  in  the  liquid,  which  poffcfa 
but  little  force  of  cohefion.  But  here  alfo  the  considera- 
tion of  the  proportions  and  of  the  folubility  will  ferve  to 
predial  the  exiftence  and  compofition  of  any  uncryftallizabk 
refiduum.  While  the  iubitances  are  in  folution,  the  a6liou 
which  they  mutually  exert  renders  it  eafy  to  expel  an  acid 
from  a  combination,  though,  according  to  the  received  opi- 
nion, it  ought  to  aflume  the  place  of  another,  fuppofed  to 
be  weaker.  Infolubility  muff:  not  be  confidered  as  an  abfo- 
lute  property,  but  merely  as  relative  to  the  liquid  in  which 
a  precipitaiio2i  is  made.  Thus  a  combination  infoluble  in 
water,  may  lol'e  this  property  when  the  water  holds  alkali  in 
folution. 

In  all  thefc  experiments,  and  in  feveral  others  which  I 
have  thought  it  ufelefs  to  dcfcribe,  I  perceived  no  change  of 
faturation,  either  after  the  mixture  of  the  neutral  falts,  or 
after  the  feparation  of  the  precipitates  or  cryftallization^ 
which  took  place,  except  in  the  experiments  P,  Q,  made 
with  a  metallic  fubftance.  This  permanent  ftate  of  neutral- 
ization, after  the  change  of  bafes  which  took  place,  fcems  to 
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indicate  that  the  acids  have  conftant  relations  of  quantity, 
in  the  neutral  falls  they  form,  with  different  alkaline  or  earthy 
bafcs.  So  that,  if  the  fulphuric  acid,  for  example,  exift  in 
greater  proportion  in  the  fulphate  of  potafli  than  in  the  ful- 
phateoflime,  the  muriatic  acid,  with  which  it  may  make 
an  exchange  of  bafe,  will  be  found  in  the  fame  ratio  of 
quantity  in  the  muriate  of  lime  and  in  the  muriate  of  potafh; 
a  conclufion  that  would  not  agree  with  the  proportions  which 
chemifts  have  often  attributed  to  the  component  parts  of  the 
different  non-metallic  falts.  Guyton  has  already  made  fe- 
veral  very  juft  and  important  reflections  on  this  fubjeft,  and 
quotes  the  obfervations  of  Richter,  with  whofe  work  I  am 
not  yet  acquainted.   (Annales  de  Chi?nie,  torn.  xxv.  p.  293.) 

[  To  be  continued.  ] 
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[Continued  from  p.  151.] 

On  the  Clarifcation  of  IVines. 

2d,  XJESIDES  the  operation  of  fulphuring  wines,  there 
is  another,  no  lefs  efl'ential,  called  clarification.  It  conMs^ 
in  the  firft  place,  in  drawing  off  the  wine  from  the  lees, 
which  requires  certain  precautions,  and  in  then  difengaging 
it  from  all  the  principles  fufpended  or  weakly  diffolved  in  it; 
fo  that  nothing  may  be  retained  but  the  fpiritous  and  incor- 
ruptible principles  alone.  Thefe  operations  are  even  per- 
formed before  that  of  iulphuring,  which  is  only  a  continua- 
tion of  them. 

The  firft  of  thefe  operations  is  called  drawing  off,  tranf- 
vafation,  defecation.  According  to  Ariftotle,  this  operation 
ought  to  be  often  repQaicd  iquoniajnfuperveniente  afiatis  ca- 
lore  folent  f<:Eces  fubverti,  ac  ita  vina  acefcere. 

In  the  different  wine  countries  there  are  certain  fixed  pe- 
riods of  the  year  for  this  operation,  eftabliflied,  no  doubt,  on 
the  cotiftant  and  refpeClable  obfervation  of  ages.  At  the 
Hermitage,  the  wine  is  drawn  oftMn  March  and  September; 
in  Champagne,  on  the  13th  of  October,  about  the  15th  of 
February,  and  towards  the  end  of  March. 

Dry,  cold  weather  is  always  chofen  for  this  operation.  It 
is  certain  that  it  is  then  only  that  the  wine  is  in  a  good  con- 
dition. Damp  weather,  and  foutherly  winds,  always  render 
6  wine 
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•^'Ine  turbid;  and  care  muft  be  taken  not  to  draw  it  off  while 
Ihefe  prevaiL 

Baccius  has  left  us  fome  excellent  precepts  refpe6ling  the 
moft  favourable  periods  for  the  defecation  of  wine.  He  ad- 
vifes  the  weakeft  wines,  that  is  to  fay,  thofe  produced  from 
fat  covered  foil,  to  be  drawn  off  at  the  winter  folftice;  mo- 
derate wines,  in  thefpring;  and  the  moft  generous,  during^ 
fummer.  He  gives  as  a  general  precept,  not  to  draw  oft 
wine  but  when  the  north  wind  prevails;  and  he  adds,  that 
wine  drawn  off  at  the  time  of  full  pioon  is  converted  into 
vinegar  1 

The  manner  of  drawing  off  wine  can  be  a  matter  of  indif- 
ference only- to  thofe  unacquainted  with  the  effecSl  of  atmo- 
fpheric  air' on  that  liquid  :  by  opening  the  tap,  or  placing  a 
cock  at  about  four  inches  from  the  bottom  of  the  cafk,  the 
wine  which  runs  off  becomes  aerated,  and  determines  move- 
ments in  the  lees ;  fo  that,  under  this  double  view,  the  wine 
acquires  a  difpofition  to  become  four.  A  part  of  thefe  in- 
conveniences has  been  obviated  by  drawing  off  the  wine  by 
means  of  a  fyphon ;  the  motion  is  then  gentler,  and  by  thefe 
means  one  may  penetrate  to  any  depth  at  pleafure,  without 
agitating  the  lees.  But  all  thefe  methods  are  attended  with 
faults,  which  have  been  completely  remedied  by  the  help  of 
a  pump,  the  ufe  of  which  has  been  edablilhed  in  Champagne 
and  other  wine  countries. 

To  a  leather  pipe,  of  from  four  to  fix  feet  in  length,  and 
two  inches  in  diameter,  are  adapted  at  each  end  wooden 
pipes,  nine  or  ten  inches  in  length,  which  decreafe  in  dia- 
imeter  towards  the  ends,  and  are  fixed  to  the  leather  pipe  by 
means  of  a  piece  of  packthread.  The  bung  of  the  cafk  in- 
tended to  be  filled  is  taken  out,  and  one  of  the  extremities  of 
the  pipe  is  put  into  it.  A  good  cock  is  fixed  in  the  cafk  to 
be  emptied  two  or  three  inches  from  the  bottom,  and  into 
this  is  inferted  the  other  extremity  of  the  pipe. 

By  this  mechanifm  alone,  the  half  of  the  one  cafk  is  emptied- 
into  the  other :  for  this  purpofe  nothing  is  neceffary  but  to 
open  the  cock;  and  the  remainder  may  be  made  to  pafs  by 
a  very  fimple  procefs,  for  which  a  pair  of  bellows  about 
tv/o  feet  in  length,  comprehending  the  handles,  and  ten 
inches  in  breadth,  are  employed.  The  bellows  force  the  air 
through  a  hole  formed  at  the  anterior  part  of  the  fmall  end  : 
a  fmall  leather  valve,  placed  below  the  fmall  hole,  prevents 
the  air  from  mfhinor  out  when  the  bellows  are  opened,  and 
to  the  extremity  of  the  bellows  is  adapted  a  perpendicular 
wooden  pipe  to  convey  the  air  downwards  :  this  tube  is  fitted 
into  the  bungholc  in  luch  a  manner,  that  when  the  bellows 
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are  worked,  and  the  air  forced  out,  a  preffure  is  exercifed  on 
the  wine,  by  which  means  it  is  obliged  to  ilTue  from  the  one 
cafk,  and  to  afcend  into  the  other.  When  a  hiding  is  heard 
at  the  cock,  it  is  fpcedily  (hut :  this  is  a  fign  that  all  the  wine 
has  pafled. 

Funnels  of  tin  plate,  the  tubes  of  which  are  at  lead  a  foot 
and  a  half  in  length,  that  they  may  be  immcrfed  in  the  liquor 
without  caufing  any  agitation,  are  alfo  employed. 

Drawing  off  wine  feparates  a  part  of  its  impurities,  and 
coiifcquently  removes  fome  of  thofe  caufes  which  may  alter 
the  quality  of  it ;  but  there  dill  remain  fome  fufpended  in  the 
liquor,  which  cannot  be  caught  but  by  the  following  opera- 
tions, which  are  called  Jln'ing  of  wine,  or  cla/ification  :  Fifh- 
glue  (ifinglafs)  is  almo(t  always  employed  for  this  purpofe :  it 
is  unrolled  with  care,  ancf  cut  into  fmall  morfeIs,and  it  is  then 
fteeped  in  a  little  wine,  where  it  fwells  up,  becomes  foft,  and 
forms  a  vifcid  mafs,  which  is  poured  into  the  wine.  The 
wine  is  then  ftrongly  agitated,  after  which  it  is  left  at  reih 
Some  whip  the  wine,  in  which  the  glue  has  been  di(rolved_, 
with  a  few  twigs  of  birch,  8cc.  and  by  thefe  means  occafion 
a  confiderable  foam,  which  is  carefully  removed.  In  all 
cafes  a  portion  of  the  glue  is  precipitated  with  the  principles 
it  has  enveloped,  and  the  liquor  is  drawn  off  when  the  de- 
pofit  is  formed. 

In  warm  climates  the  ufe  of  glue  is  dreaded,  and  during^ 
fummer  ite  place  is  fuppiied  by  whites  of  eggs  :  ten  or  twelve 
are  fuflicient  for  half  a  muid*.  The  eggs  are  firft  beat  up 
with  a  iiule  wine;  they  are  then  mixed  with  the  liquor  in- 
tended to  be  clarified,  and  it  is  whipped  with  the  fame 
care.  It  is  poflibiC  that  gum  arabic  might  be  fubftituted  for 
glue.  Two  ounces  will  be  fufficient  for  four  hundred  pots  of 
wine.  It  is  pi.t  into  the  liquor  in  the  form  of  a  fine  powder, 
and  the  liquor  is  then  llirred. 

Wine  muft  not  be  drawn  off  till  it  is  completely  made; 
if  the  wine  is  green  and  harfli,  it  mull  be  fuffered  to  ferment 
a  fee o! id  time  on  the  lees,  and  mufl  not  be  drawn  off  till  to- 
wards the  middle  of  May;  if  it  continues  green,  it  may  even 
be  left  till  »he  end  of  June.  It  even  fometmies  happens  ^lat 
It  is  neceffary  to  convey  back  the  wine  to  the  lees,  and  to 
mix  them  ftrongly,  that  the  wine  may  again  acquire  that 
movement  of  fermentation  which  is  neceffary  to  bring  it  to 
perfection. 

We  are  told  by  Miller  that  when  Spanifli  wine  becomes 
turbid  by  the  lees,  it  may  be  clarified  by  the  following  procefs? 
Put  the  whites  of  eggs,   gray  fait,  and  fait  water,  into  a 

"^  About  a  7*  gallon  calk  Eri^lifh. 

convenient 


afid  the  Methdd  ofmaltng  Wtnes,  iil 

COhvenient  VeiTel ;  fkim  off  the  foam  formed  at  the  fur- 
face,  and  pour  the  conipofition  into  the  wine  cafk  from 
which  a  part  of  the  liquor  has  been  drawn  oif :  at  the  end  of 
two  or  three  days  the  hquor  becomes  clear,  and  acquires  an 
agreeable  tafte.  After  being  fuffered  to  remain  at  reft  for 
about  a  week,  it  is  then  drawn  off. 

To  revive  claret  injured  by  floating  lees,  tu^o  pounds  of 
calcined  flints,  well  pounded,  ten  or  twelve  eggs,  and  a  large 
handful  of  ialt,  are  beat  up  with  two  gallons  of  wine,  which 
are  then  poured  into  the  calk :  two  or  three  days  after,  the 
wine  is  drawn  off. 

Thefe  compofitions  may  be  varied  without  end  :  fometimes 
ftarch  is  employed,  and  alfo  rice,  milk,  and  other  fubftanceSj 
more  or  lefs  capable  of  developing  the  principles  which  render 
the  wine  turbid. 

Wine  is  clarified  alfo,  and  its  bad  tafte  is  often  corrected, 
by  makinfi^  it  digeft  over  (havings  of  beech  wood,  previoufly 
ftripped  of  the  bark,  boiled  in  water,  and  dried  in  the  fun  or 
in  a  ftove  :  a  quarter  of  a  bufhel  of  thefe  (havings  will  be  fuf- 
ficient  for  a  muid  of  wine.  They  produce  a  flight  movement 
of  fermentation  in  the  liquor,  which  becomes  clear  in  the 
courfe  of  twenty- four  hours. 

The  art  of  cutting  wines  (couper  du  vin),  as  it  is  called, 
(correfting  one  wine  by  another — giving  a  body  to  thofe 
wines  which  are  weak — colour  to  thofe  deftitute  of  it — and 
an  agreeable  flavour  to  thofe  which  have  none,  or  which 
have  a  bad  one,)  cannot  be  defcribed.  In  thefe  cafes,  the 
tafte,  fight,  and  fmell  muft  be  confulted.  The  highly  va- 
riable nature  of  the  fubftances  employed  muft  be  ftudied  ; 
and  it  will  be  fufticient  for  us  to  obferve,  that  in  this  part 
of  the  management  of  wines  every  thing  confifts  :  ift.  In 
fwectening  wines,  an(J,yrendering  them  faccharine  by  the  ad- 
dition of  baked  mujl,  concentrated  with  honey,  fugar,  or 
another  wine  of  a  very  lufcious  quality,  2d,  Colouring  the 
wine  by  an  infufion  of  turnlble  cakes,  the  juice  of  elder-ber- 
ries, logwood,  and  mixing  it  with  dark,  and,  generally,  coarfe 
wine.  3d,  Perfuming  it  by  fyrup  of  rafpberries,  an  infufion 
of  the  flowers  of  the  vine  fufpended  in  the  ca(k,  tied  up  in  a 
bag,  as  is  praftifed  in  Egypt,  according  to  the  teftimony  of 
Haffelquift. 

In  the  Orleanois,  and  other  countries,  a  wine  is  made 
called  there  vin  rapt.  It  is  prepared  ftom  picked  c:rapes, 
which  arc  trod  with  wine  or  ley  5  placing  in  the  prefs  a  ftra- 
tum  of  vine-twigs  and  another  of  grapes  in  alternate  order, 
or  by  infufing  the  twigs  in  the  wine.  Thefe  wines  are  made 
to  boil  ftrongly,  and  they  are  then  employed  to  give  ftrength 
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^nd  colour  to  the  weak  colourlefs  wines  of  the  cold  and  damp 
countries. 

Though  wine  may  work  at  all  times,  tliere  are  certain  pe-» 
fiods  ot  the  year  at  which  fermentation  feems  to  be  renewed 
in  a  particular  manner;  and,  above  all,  when  the  vine  begins 
to  bud,  when  it  is  in  flower,  or  when  the  grapes  begin  to 
become  coloured.  At  thefe  critical  moments,  wine  ought 
to  be  watched  with  particular  care ;  and  every  movement  of 
fermentation  may  be  prevented  by  drawing  of,  and  fulphur- 
ing  it,  as  above  indicated. 

When  wines  are  completely  clarified,  they  are  prefcrved  in 
caflcs,  or  in  glafs.  The  largeft  veflels  are  the  beft,  and  they 
ought  to  be  well  clofcd.  Every  body  has  heard  of  the  enor- 
pious  capacity  of  the  tun  of  Heidelberg,  in  which  wine  is 
prefcrved  for  whole  centuries,  always  improving  in  quality; 
and  it  is  allowed  that  wine  keeps  better  in  very  large  calka 
than  in  fmall  ones. 

The  choice  of  fituation  In  which  vefTels  containing  wine 
ought  to  be  depofited,  is  not  a  matter  of  indifference  :  on  this 
fubjecl  we  find  among  the  antients  ufagesand  precepts  which 
deviate  forthemoftpartfrom  our  common  methods, butwhich, 
in  part,  are  worthy  of  attention.  The  Romans  drew  off  the 
wine  from  the  calks  to  (hut  it  up  in  large  earthen  veffels  glazed 
in  the  infide :  this  is  what  they  called  diffyjio  vinorum.  It 
appears  that  for  containing  wines  they  had  two  forts  of  veffels, 
which  they  called  ainphora  and  cadus.  The  amphora  was  of 
;^  fquareor  cubical  form,  had  two  iiandles,  and  contained 
twenty  gallgns  of  liquor.  This  veffel  terminated  in  a  narrow 
neckj  which  was  flopped  with  pitch  or  plafter  to  prevent  tht 
w'ine  from  exhaling,  'this  we  learn  from  Petronius,  who  fays, 
/^'•-  '?ora^  mtr'ece  ddlgenter  gypfcit^  allatcs  funt,  qnarum  in 
VL.,  ^  i.cihus  pitlacia  eraiit  aJfLra  cum  hoc  tijulo- — "^  Falernum  opi-^ 
manwn  annorum  centum.'*  Thccfl/Zr/i- had  the  fipureof  thecona 
of  a  fir-tree  :  it  contained  one-half  more  than  the  amphora. 
.  The  molt  generous  wines  were  expoled  to  the  open  air  in 
veffels  well  doled ;  the  weakeft  were  prudently  placed  under 
^ver :  Fortius  v'lnum  fub  d'lo  locandurn,  tenu'ia  vcro  Jub  te£io 
XCponc7iday  cavendaqu^  a  commotione  ac  Jlrepitu  viarum,  fays 
Paccius.  Galen  obferves  that  the  whole  wine  was  put  into 
bottles,  after  which  it  was  expofed  to  a  flrong  heat  in  clofe 
apartments ;  and  in  funmier  it  was  expofed  to  the  fun  on  tlie 
tops  of  the  houfes,  that  it  might  fooner  become  mellow,  and 
fit  for  drinking.  Omne  v'lnum  in  lagenas  transjiindi.,  pofiea 
tn  claufa  cuhicuhi  niultd  fidjccla  Jiammd  reponi,  et  in  tctia 
tsd'iuvi  t:Bj2atc  injolari,  undt^  cttiui  matitrefcant  ac  potui  idoiiea 

That 
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That  wine  may  keep,  and  improve  in  quality,  It  ought  to 
be  put  into  veilels  depofited  in  proper  places,  the  choice  of 
which  is  not  a  matter  of  indifference.  Glafs  veflTels  are  thi' 
inoft  favourable,  becaufe,  bcfides  their  prefenting  no  principle 
foluble  in  wine,  they  Oielter  it  from  the  eontacl  of  the  aipj 
from  moifture,  and  the  principal  variations  of  the  atmo* 
fphere.  Care  mud  be  taken  to  Ihut  thefe  veflTels  very  clofcfy 
with  good  cork ;  and  to  lay  the  bottles  on  their  fides,  that 
the  cork  may  not  dry,  and  facilitate  the  accefs  of  the  air. 
For  the  greater  fafety,  the  cork  may  be  covered  with  a  coating 
of  wax,  applied  by  means  of  a  brufl) ;  or  the  neck  of  the 
bottle  may  be  immerfed  in  a  mixture  of  mehed  wax,  refin^ 
and  pitch.  Some  people  cover  the  wine  witii  a  (Iratum  of 
oil ;  this  procefs  is  recommended  by  Baccius.  The  neck  is 
then  covered  with  an  inverted  i^lafs  tumbler,  a  veflcl  of  tin 
plate,  or  any  matter  capable  of  preventing  infe6ls  or  mice 
from  falling  into  the  wine. 

The  veiVels  mod  generally  employed  for  keeping  wine  are 
cafks,  which  for  the  xno'^  part  are  made  of  oak.  They  vary 
in  fize,  and  are  known  by  diff'erent  names,  fuch  as  pipes^ 
hogfheads,  &c.  The  great  inconvenience  of  cafks  is,  that 
they  not  only  prefent  to  the  wine  fubftances  which  are  foluble 
in  it,  but  that  they  are  aff'ecSled  by  the  variations  of  the  atmo- 
fphere,  and  afford  a  paffage  both  to  the  air  which  endeavours 
to  efcape  from  them,  and  to  that  of  the  atmofphere  which 
penetrates  them. 

Glazed  earthen  veflels  have  the  advantage  of  retainino;  a 
more  equal  temperature  3  but  they  are  more  or  lefs  porous, 
and  at  length  the  wine  in  them  muft  become  dry.  In  the 
ruins  of  Herculaneum  vellcls  were  found  in  which  the  wine 
had  dried.  Rozier  fpeaks  of  a  fimilar  urn  difcovered  in  a 
vineyard  in  the  territory  of  Vienne  in  Dauphiny,  in  a  place 
•where  the  palace  of  Pompey  had  f)rmerly  flood.  The  Ro- 
mans remedied  the  porofity  of  earthen  veirels  bv  covering 
them  with  wax  on  the  iirfide,  and  pitch  on  the  outfide :  they 
covered  alfo  the  whole  furface  with  wax  cloths,  which  they 
applied  with  great  care. 

Pliny  condemns  this  ufe  of  wax,  becaufe,  he  faVs,  if  made 
the  wine  turn  four :  Narti  cerafn.accipientibus  v  Jis,  compertum 
ejl  vlna  acefcerc. 

Whatever  may  be  the  nature  of  the  veflels  dedined  to  con-* 
tain  wine,  a  cellar  flieltered  from  all  accidents  muil  be  chofen^; 

ift.  The  expoiure  of  the  cellar  mufl  be  northern  :  its  tem-r 
peraturc  is  then  lei's  variable  than  when  the  apertures  are 
turned  towards  the  fouth. 

gd,  It  muft  be  of  fuch  a  depth  that  the  temperature  may  be 

O  3  coallantly 
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conflantly  the  fame.  In  cellis  qua  non  fat'is  profunda  funt 
diurni  caioris  participes  Jiunt ',  vina  non  diu  Jubjijlunt  iritegra, 
fays  Hoffman. 

3d,  The  moifture  in  it  mud  be  conftant,  without  being  too 
great :  excefs  of  moifture  renders  the  papers,  corks,  cafks,  &c. 
mouldy.    Drynefs  deficcates  the  cafks,  and  makes  them  leak, 

4th,  The  light  ought  to  be  very  moderate :  a  ftrong  light 
dries ;  darknefs,  almoft  ahfolute,  rots. 

5th,  The  cellar  muft  be  fheltcred  from  (hocks.  Violent 
agitation,  or  that  ftiaking  occafioned  by  the  rapid  paflage  of 
carriaoes  alons^  the  ih'eet,  asitates  the  lees,  mixes  them  with 
the  wine,  where  they  are  kept  fufpended,  and  occafions 
acetification.  Thunder,  and  all  movement  occafioned  by 
fhocks,  produce  the  fame  effeft. 

6th,  Green  wood,  vinegar,  and  all  fubftances  fufceptible 
of  fermentation,  mull  be  kept  at  a  diftance  from  a  cellar. 

7th,  The  reverberation  of  the  fun,  which,  as  it  neceffarily 
changes  the  temperature  of  a  cellar,  muft  alfo  alter  the  pro- 
perties of  the  wine  preferved  in  it,  ought  alfo  to  be  guarded 
^.gainft. 

A  cellar,  therefore,  muft  be  dug  to  the  depth  of  fome  fa- 
thoms below  ground ;  its  apertuiHiS  ought  to  be  directed  to- 
wards the  north ;  it  muft  be  at  a  diftance  from  the  ftreet, 
highways,  worklhops,  fewers,  neccffaries,  &c.  and  ought  to 
be  arched  at  the  top. 

VII,    Maladies  of  Wine,   and  the  Means  of  preventing  or 

correBing  them. 

There  are  fome  wines  which  improve  by  age,  and  which 
cannot  be  conftdered  as  perfect  till  a  Ions;  time  after  they 
have  been  made.  Lufcious  wines  are  of  this  kind,  as  well 
as  all  highly  fpiritous  wines ;  but  delicate  wines  are  fo  apt 
to  turn  Jour^  or  oily,  that  it  is  only  bv  means  of  great  pre- 
caution they  can  be  preferved  for  feveral  years. 

The  firft  of  the  principal  kinds  of  wine  known  in  Burgundy, 
is  that  of  Volney,  near  Beaune.  This  wine,  fo  delicate  and 
agreeable,  will  not  bear  the  vat  above  12,  16,  or  18  hours, 
lind  can  fcarcely  be  kept  from  one  vintage  to  another. 

The  fecond  of  the  principal  kinds  of  wine  in  Burgundy  is 
that  of  Pomard  :  it  keeps  better  than  the  former ;  but  if  kept 
longer  than  a  year,  it  becomes  oily,  fpoils,  and  affumes  the 
potour  of  the  peelings  of  onions. 

In  every  canton  the  wine  has  a  fixed  and  known  period  of 
duration ;  and  it  is  every  where  known  that  this  period  muft 
\iQ  (horter  or  longer  according  to  the  nature  of  thefeafon,  and 
^l>p  care  employed  in  the  procefs  of  vinificatipn.     No  one  is 

ignorant 
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ignorant  that  the  wine  made  from  grapes  colIe(9:ed  in  rainy 
weather,  or  produced  in  fat  foil,  is  not  of  long  duration. 

7"he  antients,  as  we  are  informed  by  Galen  and  Athenaeus, 
had  determined  the  epoch  of  as:e,  or  the  period  at  which  the 
different  wines  ousfht  to  be  drunk: — Falernum  ab  annis  de- 
cem  ut  potui  idoneum,  et  a  quindecim  vfque  ad  viginti  annos  : 
after  that  period  grave  eji  caplti  et  nervos  offendit.  Albani 
'vero  cum  duce  fint  /pedes,  hoc  dulce  illud  acerhiim,  ambo  a 
decimo  quinto  anno  vigent.  Surrentinum  vigejimo  quinta 
anno  incipit  effe  utile,  quia  eft  pingue  et  vix  digeritur,  ai} 
vetera/'cens  jolum  ftt  potui  idoneum.  Tiburiinum  leve  eft, 
facile  vaporat,  viget  ab  annis  decern.  Lubicanum  pingue  et 
inter  albanum  et  falernum  putatur  ufui  ab  annis  decern  ido^ 
neu7n.  Ganranum  rarum  invenitur,  at  optimum  eft  et  roi- 
buftum,     Signimum  ab  aniiis  fex  potui  utile. 

The  care  employed  in  drawing  off  wine,  and  mixing  it 
with  mute  wine,  contributes  greatly  to  its  preiervation.  Few 
kinds  are  (hipped  without  this  precaution.  It  is  of  import- 
ance then,  for  the  prevention  of  all  its  alterations,  that  all 
thefe  operations  (liould  be  multiplied  and  repeated  ;  and  it  is 
to  this  valuable  practice  we  are  indebted  for  the  power  of 
being  able  to  lend  wine  to  all  climates,  and  to  fubje6l  it  to 
all  temperatures,  without  fear  of  decompofition. 

Among  the  difeafes  to  which  wines  are  moit  fubje6l,  o?7i- 
nefs  and  acidity  are  the  moll  common  and  moft  dan^^erous. 

Oilinefs  is  an  alteration  which  wines  often  contratl:  they 
lofe  their  natural  fluidity,  and  become  ropy,  like  oil. 

The  lefs  fpiritous  wines  turn  oily;  and  weak  wines,  which 
have  fermented  very  little,  are  the  moft  difpofed  to  this  ma- 
lady. Weak  whines,  made  from  grapes  which  have  been 
picked,  are  alfo  fubje<?t  to  it. 

Wine  turns  oily  in  the  beft  corked  bottles.  Of  this  there 
are  too  frequent  inftances  in  Champagne,  where  the  wine  of 
a  whole  vintage,  when  put  into  glafs  veflels,  is  expofed  fome- 
times  to  this  alteratif)n. 

Oily  wines  furnifti  by  diftillation  but  a  little  fat  coloured 
and  oily  fpirit. 

This  fault  may  be  corrc(^ed  feveral  ways. 

ift,  By  expofing  the  bottles  to  the  air,  and,  above  all,  in 
a  well-aired  baiu. 

2d,  By  tliakino-  the  bottle  for  a  quarter  of  an  hour;  then 
uncorking  it,  and  luffering  the  gas  and  foam  to  efcape. 

3d,  By  mixing  the  wine  with  lilh-glue  and  whites  of 
eggs  mixed  together. 

4th,  By  introducing  into  each  boulc  one  or  two  drops  of 
Jcmon  juice,  or  any  other  acid. 

O  4  Fropi 
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From  the  nature  of  the  caufes  which  produce  ollinefs  in 
wines,  the  pha;*nomtna  exhibited  by  that  malady,  and  the 
means  eqiploycd  to  cure  it,  it  is  evident  that  this  alteration 
ariics  from  the  extractive  principle,  which  has  not  been  luffi- 
ciently  decompofed. 

We  find  a  fimilar  eflfe^l  in  beer,  in  the  decoclion  of  gall- 
jiuts,  and  in  feveral  other  cafes  where  the  extractive  matter, 
being  very  abundant,  is  precipitated  from  the  liquor  which 
held  it  in  fjJution;  and  acquires  the  characSters  of  fibrine 
matter,  unlefs  burned  by  a  fermentation  or  precipitated  by 
an  acid. 

Acefcence  of  wine  is  however  the  moft  common  malady, 
and,  we  may  even  fay,  the  moft  natural,  for  it  is  almoft  a 
confequence  of  fpiritous  fermentation  ;  but  by  knowing  the 
caufes  which  produce  it,  and  the  phaenomcna  which  accom- 
pany or  announce  it,  means  may  be  taken  to  prevent  it.  The 
antients  admitted  three  principal  caules  of  the  acidity  of 
wines: — ift.  The  humidity  of  the  wine:  2d,  The  incon- 
itancy  or  variations  of  the  atmofphere  :  3d,  Commotions. 

To  know  this  malady  exactly,  we  mult  call  to  mind  fome 
principles  which  can  alone  furnifh  us  with  light  on  this 
fubjeCt, 

I  ft,  Wine  never  turns  four  until  the  fpiritous  fermentation 
is  terminated ;  or,  in  other  words,  till  the  faccharine  prin- 
ciple is  completely  decompofed.  Hence  the  advantage  of 
putting  wine  into  cafks  before  all  the  faccharine  principle 
has  difappeared ;  becaufe  the  fpiritous  fermentation  then 
continues,  is  prolonged,  and  removes  every  thing  that  can 
pave  the  way  for  acetous  decompofition.  Hence  the  prac- 
tice of  putting  a  little  fugar  into  the  bottle  to  prcferve  the 
wine  without  alteration  ;  and. hence  the  very  general  method 
of  baking  a  part  of  the  muft  at  a  How  and  moderate  heat,  and 
of  mixing  iome  of  it  in  the  cafks  intended  for  embarkation. 
In  fome  places  of  Spain  and  Italy  all  the  muft  is  baked } 
and  Bellon  fays  that  the  wines  of  Crete  would  not  keep  at 
fea  unlefs  rhe  precaution  wxTe  taken  to  boil  them. 

2d,  The  leaft  fpiritous  wines  are  thofe  which  fooneft  be-r 
come  four.  We  know,  by  experience,  that  when  the  feafon 
is  rainy,  if  the  grapes  be  little  iaccharine,  which  confequently 
give  little  alcohol,  the  wines  readily  turn  four.  The  weak 
W'ines  of  the  north  become  four  with  great  eale ;  while  the 
flrons;,  generous,  fpiritous  wines  obftinately  refift  acidity. 

It  is  however  no  lefs  true,  that  the  moft  fpiritous  wines 
furnifh  the  ftrongeft  vinegar,  though  their  acetification  is 
piore-ditficult^  becaufe  alcohol  is  neceflary  to  the  formation 
tif  vii>egar, 

3d,  Wine 
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5d,  Wine  perfectly  free  from  all  extraftive  matter,  either 
in  coiifeouence  of  its  being  depofited  naturally  by  time  or 
by  clarihcation,  is  not  fuiceptible  of  turning  four.  I  have 
expofed  old  wine  in  uncorked  bottles  to  the  ardour  of  the  fun 
of  July  and  Augufl  for  iDore  than  forty  days  without  the 
wine  lofing  its  quality  ;  only  the  colouring  principle  was  con- 
l^antly  precipitated  under  the  form  of  a  membrane,  which 
covered  the  bottom  of  the  bottle.  The  fame  wine  in  which 
I  infufed  vine-leaves,  became  ibur  in  a  few  davs.  It  is  known 
that  old  wines,  well  puritied,  do  not  turn  four. 

4th,  Wine  does  not  acidify,  or  become  four,  but  when  in 
contact  with  the  air:  atmofphcric  air  mixed  with  wine  is  a 
real  leaven  of  acidity.  When  wine  grows  flat  {Je  pouffe)  it 
fuffers  to  efcape,  or  exhales,  the  gas  it  contains,  and  the  ex- 
ternal air  then  enters  to  afi'ume  its  place.  Rozier  propofes 
to  adapt  a  bladder  to  a  pipe  inferted  in  the  ve(fel,  in  order  to 
afcertain  the  abforption  of  the  air  and  the  difengagemcnt  of 
the  gas.  M^hen  the  bladder  fills,  the  wine  tends  to  flatten; 
if  it  empties  itfelf,  it  is  a  fifvn  of  its  turnins:  four. 

When  wine  flattens,  the  cafk  fuflers  the  wine  to  ooze 
through  the  fides,  and  if  a  hole  be  made  with  a  gimbict,  the 
wine  efcapes  with  a  hiiling  noife  and  foam  :  on  the  other 
hand,  when  wine  turns  four,  the  fides  of  the  cafk,  the  bung, 
and  the  lutins;,  are  drv,  and  the  air  riiflies  in  with  violence 
as  foon  as  it  is  unftoppcd. 

From  this  circumtlance  it  mav  be  concluded  that  wine 
fhut  up  in  very  clofe  veffels  is  not  fufceptible  of  becoming 
four. 

5th,  There  are  certain  times  of  the  year  when  the  wine 
turns  more  readijv  four.  Thefc  periods  are,  the  moment 
when  the  fap  rifes  in  the  vine,  when  it  flowers,  or  when  the 
grapes  aflume  a  reddifli  tint.  It  is  during  thefe  periods,  in 
particular,  that  precautions  mufi;  be  taken  to  prevent  its  be- 
coming acid. 

6th,  Change  in  the  temperature  alfo  promotes  acidity, 
efpecially  when  the  heat  rifes  to  80  or  90  degrees.  The  de- 
generation is  then  rapid,  and  almolt  unavoidable. 

The  acidity  of  wine  may  be  eafily  prevented  by  removing 
all  thofe  caules  before  mentioned  which  tend  to  produce  this 
alteration;  and  when  it  has  begun,  it  mav  be  remedied  by 
the  means,  more  or  lefs  eft'e6lual,  which  we  are  going  to 
mention. 

Baked  mufl,  honey,  or  liquorice,  are  difTolvcd  in  wine  in 
which  acidity  has  manifefled  itfelf:  by  thefe  means  its  four 
tatle  is  corretSled,  being  concealed  by  the  fweetifh  favour  of 
thefe  ingredients. 

The 
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The  little  acid  which  has  been  formed  niav  be  feized  by 
the  means  of  aOies,  alkalies,  chalk,  lime,  and  even  litharge. 
This  laft  fubftance,  which  forms  a  verv  fweet  fait  with 
acetous  acid,  is  exceedingly  dangerous.  This  criminal  adid- 
itration  may  be  eafily  detected  by  pourincr  hvdro-fulphurct 
of  potafh  (liver  of  fulphur)  into  the  wine.  There  will 
be  immediately  formed  an  abundant  and  black  precipitate. 
Sulphurated  hydrogen  gas  may  alfo  be  made  to  pafs  through 
this  altered  liquor :  this  will  produce  a  blackifli  precipitate, 
which  is  nothing  but  fulphuret  of  lead. 

The  works  of  oinologifts  abound  with  recipes,  of  greater 
orlefs  value,  for  correcting  the  aci':iitv  of  wine. 

Bidet  fays,  that  about  a  fiftieth  of  ikimmed  milk  added  to 
four  wine  redorcs  it;  and  that  1:  may  be  drawn  off  in  five 
davs. 

Others  take  four  ounces  of  the  beft  wheat,  boil  It  in  water 
till  it  burfts;  and,  when  it  has  cooled,  put  it  into  a  fmall  bag 
which  is  immerfed  in  the  cafk,  fhaking  it  with  a  flick. 

Some  recommend  alfo  the  feeds  of  leeks,  fennel,  &c. 

To  ihow  the  futility  of  the  greater  part  of  thefe  remedies, 
it  will  be  fufficient  to  obferve,  that  it  is  impoflible  to  make 
fermentation  proceed  in  a  retroarade  manner,  aiid  that  it  can 
at  moft  be  fufpended  ;  that  the  whole  of  the  acid  then  formed 
may  be  feized,  or  its  exillcnce  may  be  concealed,  by  fweet 
and  faccharine  principles. 

But  befides  thefe  alterations  there  are  others,  which,  thouoh 
lefs  common  and  dangerous  deferve  to  be  noticed.  Wine 
fometimes  contracts  what  is  called  a  tafte  of  the  cafk.  This 
malady  may  arife  from  tw6  caufes :  firft,  when  the  wine  is 
put  into  calks,  the  wood  of  which  is  rotten  or  damaged;  fe- 
condly,  when  lees  have  been  left  to  dry  in  the  calks  into 
which  new  wine  is  put.  Willcrmoz  propofes  lime  water, 
carbonic  acid,  and  oxygenated  muriatic  acid,  to  correct  the 
bad  tafte  arifino;  from  the  cafk :  others  recommend  mixinof 
the  wine  with  ifmglafs,  drawing  it  carefully  off,  and  infufing 
roafled  wheat  in  it  for  two  or  three  dms. 

A  phiisnomenon,  which  has  ftruck  and  embarraffed  the 
numerous  authors  who  have  ipoken  of  the  difeafes  of  wine, 
is  what  is  called  the^oii^^r^  of  wine,  Thefe  are  formed  in 
cafks,  but  particularly  in  bottles,  in  which  they  occupy  the 
neck;  they  conftantlv  announce  and  precede  the  acid  dege- 
neration of  wine.  They  manifeft  th^mfelves  in  almoft  all 
fermented  liquors,  and  always  more  or  lefs  abundantly  ac- 
cording to  the  quantity  of  extractive  matter  exifting  in  the 
liquor.  I  have  feen  them  formed  in  fuch  abundance,  in  a 
fermented  mixture  of  molalfcs  and  the  yealt  of  beer^  that 

they 
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they  precipitated  themfelves  in  the  liquor  in  pellicles,  or  nu- 
merous and  fucceffive  ftrata.  In  this  manner,  I  have  obtained 
twenty  ilrata. 

Thefe  flowers,  which  T  at  firft  took  for  a  precipitate  of 
tartar,  is,  in  my  opinion,  a  vegetation,  or  real  byffus^  which 
belongs  to  that  fermented  fubftance  It  is  reduced  almofl  to 
nothing  by  deficcation,  and  by  analyfis  exhibits  only  a  little 
hydrogen  and  a  e:reat  deal  of  carbon. 

All  thefe  rudiments  or  commencements  of  vegetation, 
which  develop  themfelves  in  all  cafes  where  an  organic 
matter  is  decompoled,  ought  not,  in  mv  opinion,  to  be 
clafled  with  perfedl  plants :  they  are  not  fufceptible  of  re- 
produc^iion,  and  are  only  a  fymmetric  arrangement  of  the 
moiecnlae  of  the  matter,  which  feems  rather  dire6i:ed  by  the 
limple  laws  of  affinity  than  thofc  of  life.  Similar  phaeno- 
meiia  are  obfcrved  in  all  decompofitions  of  organic  beings. 

In  the  years  1791  and  1792,  the  whole  product  of  the 
vintage  was  altered  at  the  commencement  by  an  acrid,  naii- 
feous  odour,  which  went  off  after  a  long-continued  fermenta- 
tion. This  effect  was  owing  to  an  enormous  quantity  of 
tree-bugs,  {punaifes  de  hois,)  which  had  fettled  on  the  grapes, 
and  which  had  been  cruflied  in  treading  them. 

VIIL   Ufes  and  Virtues  of  Wine, 

Wine  has  become  the  moft  ufual  beverage  of  man,  and  is, 
at  the  fame  time,  the  moft  varied.  Wnie  is  known  in  all 
climates ;  and  the  attraction  of  this  liquor  is  fo  ftrong,  that 
the  prohibitory  law  refpefting  it,  which  Mahomet  impofcd 
on  his  followers,  is  daily  broken. 

This  liquor,  befides  bemg  a  tonic  and  ftrengthener,  is 
alfo  more  or  lefs  nutritive:  in  every  point  of  view,  it  mud 
be  falutary.  The  antients  afcribed  to  it  the  property  of 
ftrengthenina  the  underltanding.  Plato,  ^fchylus,  and 
Solomon,  all  agree  in  afcribing  to  it  this  virtue.  Bnt  no 
writer  has  better  defcribed  the  real  properties  of  wine  than 
the  celebrated  Galen,  who  alligns  tq  each  fort  its  peculiar 
ufes,  and  defcribes  the  difference  they  acquire  by  age,. cli- 
mate, &c. 

Excefs  in  regard  to  the  nfe  of  wine  has  at  all  limes  called 
forth  the  cenfure  of  legiflators.  It  was  cuftomary  among  the 
Greeks  to  prevent  intoxication  by  rubbing  their  temples  and 
forehead  with  precious  ointments  and  tonics.  The  anecdote 
of  that  famous  legiflator,  who,  to  reftrain  the  intemperance 
of  the  people,  authorized  it  by  an  exprefs  law,  is  well  known  5 
and  we  read  that  Lycurgus  caufed  drunken  people  to  be  pub- 
licly exhibited,  in  order  to  excite  a  horror  of  intoxication  in 

the 
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Lacedremonian  vouth.  By  a  law  of  Carthage,  the  ufe  of 
wine  was  prohibited  in  the  time  of  war.  Plato  interdi«Sled 
it  to  young  perlons  below  the  age  of  twenty-two.  Ariftotle 
did  the  fame  to  children  and  nurfes.  And  we  are  informed 
by  Palmarius  that  the  laws  of  Rome  allowed  to  priefts,  or 
thofe  employed  in  the  facrifices,  but  three  fmall  glafles  of 
wine  at  their  repafts. 

But,  notwithftanding  the  wifdom  of  laws,  the  hideous 
pidure  of  intemperance,  and  the  fatal  coufequences  with 
which  it  is  attended,  the  attradlions  of  wine  have  been  fo 
powerful  among  certain  iiations,  that  their  tondnefs  for  it 
has  degenerated  into  a  paflion  and  real  want.  We  daily  fee 
men,  prudent  in  other  refpedts,  gradually  acquire  the  habij 
of  indulging  immoderately  in  the  ufe  of  this  liquor;  and  in 
their  wine  extinguiih  their  moral  faculties  and  their  phyfical 


ilrength. 


Narratur  et  prifci  Catonis, 
Ssepe  mero  incaluiffe  virtus. 


We  learn  from  hi  (lory,  that  Wenceflas,  king  of  Bohemia 
and  of  the  Romans,  having  come  to  France  to  negotiate  a 
treaty  with  Charles  VI.  repaired  to  Rheims  in  the  month  of 
May  1397,  where  he  got  intoxicated  every  day  with  the  wine 
of  the  country,  choofmg  rather  to  forego  every  thing  than 
not  indulge  in  this  excefs  *. 

Tlie  virtue  of  wine  differs  accordins^  to  its  asfe.  New  wine 
is  flatulent,  indigeltible,  and  purgative  :  mvjium  Jiatuojum  et 
CQnco£tu  difficile.  JJninn  in  Je  bonum  conttnet^  quod  alvum 
emolltat.  f^inum  rarum  infrigidat  y — viujlum  crafji  Jucci  ejly 
et  frigzdi. 

The  anticnts  confounded  thefe  words — muflum  et  novum 
viiium.  Ovid  fays,  Qui  nova  mujla  bibunt,  Unde  virgo 
mvjla  diSla  ejl  pro  inta£ta  et  novella. 

Light  wines  only  can  be  drunk  before  they  have  grown 
old.  The  reafon  we  have  mentioned  in  the  preceding  pages. 
The  Romans,  as  we  have  obferved,  followed  this  cultom, 
^nd  drank  their  wines  in  fucceflion  ;  Vinum  Gauranum  ei 
jilbanurn,  et  quce  in  Sahinis  et  in  Tufcis  nafcuntur,  et  Amie^ 
num  quod  circa  Neapolim  vicinis  coUibus  gigriitur. 

New  wines  are  not  at  all  nourifhing,  elpecially  thofe  which 
arc  aqueous,  and  little  faccharine  :  corpori  alivientuvi  fubge^ 
runt  pauciffimum,  fays  Galen. 

Thefe  wines  readily  produce  intoxication;  and  the  reafon 
of  this  is,  the  quantity  of  carbonic  acid  with  which  they  are 
fiharged.     This  acid,  by  difengaging  itfclf  from  the  liquor 

■'   Oblervations  I'ur  i' Agriculture,  vol,  ii,  p,  192, 
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by  the  temperature  of  the  ftomach,  extingiiiflies  the  irrita- 
bility of  the  organs^,  and  brings  on  ftupor. 

Old  wines,  in  general,  are  tonic,  and  very  wholefome : 
they  are  fuited  to  weak  ftomachs,  old  people,  and  in  all 
eafes  where  ftrengthening  is  necelfary  :  they  afford  very 
little  nouriihment,  becaufe  they  are  deprived  of  their  really 
iiourifliing  principles,  and  contain  fcarcely  any  other  than 
alcohol. 

It  is  of  fuch  wine  that  the  poet  fpeaks,  when  he  fays  : 

Generofum  et  lene  requiro 

Quod  curas  abieat,  quod  cum  fpe, divide  rrranet 
In  venas  animumque  meum,  quod  verbi  miniftret, 
Quod  me,  Lucane,  juvenem  cominendet  arnicas. 

Oily  thick  wanes  are  the  mod  nourifliing.  Vinguta  fan^ 
giii7ie7n  augent  et  nutriunt  \-—Gd\QTi.  The  fame  author  re- 
commends the  wines  of  Therea  and  Scibellia  as  highly  nou- 
ridiing  :  quod  craffum  utrumque,  nigrum  et  duhe. 

Wines  differ  alio  eflentially  in  regard  to  colour.  Red,  in 
general,  is  more  fpiritous,  lighter,  and  more  digeftible : 
white  wine  fLirniOies  lefs  alcohol,  and  is  more  diuretic  and 
weaker,  as  it  has  remained  lefs  time  in  the  vat :  it  is  almoll 
always  more  oily,  more  nutritive,  and  more  gafeous,  than 
the  red. 

Pliny  admits  four  ibades  in  the  colour  of  wines — alhumy 
fuhjum^fanguineum^  ruhruvi :  but  it  would  be  too  minute  as 
well  as  ufelefs  to  multiply  (liades,  which  -might  become  in- 
finite, by  extending  them  from  black  to  white. 

Climate,  culture,  and  variety  in  the  procefles  of  fermenta- 
tion, produce  alio  infinite  differences  in  the  qualities  and 
virtues  of  wine.  To  avoid  fiitiguing  repetitions,  we  mull: 
refer  to  what  v/e  have  already  faid  on  this  fubjedl. 

The  art  of  tempering  wine  by  the  addition  of  one  part  oi 
water  was  pra6tifed  among  the  anlients :  wine  of  this  kind 
they  called  vinum  dilutum.  Pliny,  after  Homer,  fpeaks  of 
a  v.'ine  which  could  bear  twenty  parts  of  water.  The  fame 
hiftorian  informs  us,  that  in  his  time  wines  ib  fpiritous  were 
known,  that  they  could  not  be  drunk:  niji pervincerentur 
aqua  et  atteruientur  aqua  calida. 

The  anlients,  who  had  very  juft  and  corre<Sl  ideas  rcfpexS- 
ing  the  art  of  making  and  prelervin^  wines,  feem  to  have 
been  unacquainted  with  that  of  diftillmti:  fpirit  from  them  : 
the  fird  correal:  ideas  refpe6ling  the  ditti'.lation  of  wine  arc 
afcribed  to  Arnaud  de  Villeneuve,  profcflbr  of  medicine  at 
MontpcHier. 

The  didillalion  of  wines  has  given  a  new  value  to  this 
produdlion.      It  has  aot  only  furaiihcd   a  new   beverage, 
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fironger  and  incorruptible,  but  has  made  known  to  the  arts 
the  real  folvent  of  refins  and  of  aromatic  principles,  and,  at^ 
the  fiime  time,  a  mean  as  (imple  as  certain  for  preierving  ani- 
mal and  vegetable  fubftances  from  all  putrid  decompolition.j 
It  is  on  thefe  remarkable  properties  that  the  art  of  the  var-^ 
ni flier,  the  perfumer,  the  maker  of  liqueurs,  and  others 
founded  on  the  fame  bafis,  have  been  fucceflively  eftablifhed. 


XXXIII.  Dcfcnptlon  of  the  Table  and  the  Paarlherg  Moun- 
tainSy  in  Southern  Africa,     By  John  Barrow,  Efq-* 


X  HE  firfl  appearance  of  fo  ftupendous  a  mafs  of  naked 
rock  as  the  Table  Mountain,  cannot  fail  to  arreft,  for  a  time, 
the  attention  of  the  mod  indifferent  obferver  of  nature  from 
all  inferior  obje6ls,  and  moft  particularly  intereft  that  of  the 
mineralogid.  As  a  defcription  of  this  mountain  will,  with 
few  variations,  anfwer  to  that  of  almoft  all  the  great  ranges 
in  Southern  Africa,  it  may  not,  perhaps,  be  thought  too  te- 
dious to  enter  into  a  detail  of  its  form,  dimenfions,  and  con- 
ftituent  parts. 

The  name  of  ta'  le  land  is  given  by  feamen  to  every  hill  or 
mountain  whofe  fummit  prefents  to  the  eye  of  the  obferver 
a  line  parallel  to  the  horizon.  The  north  front  of  the  Table 
Mountain,  dire6lly  facing  the  town,  is  a  horizontal  line,  or 
very  nearly  fo,  of  about  two  miles  in  length.  The  bold  face, 
that  rifes  almoft:  at  right  angles  to  meet  this  line,  is  fup- 
ported,  as  it  were,  by  a  number  of  projecting  buttrefles  that 
rife  out  of  the  plain,  and  fall  in  with  the  front  a  little  higher 
than  midway  from  the  bafe.  Thefe  and  the  divifion  of  the 
front,  by  two  great  chafms,  into  three  parts,  a  curtain  flanked 
by  two  badions,  the  firft  retiring  and  the  others  project- 
ing, give  to  it  the  appearance  of  the  ruined  walls  of  fome 
gigantic  fortrefs,  Thefe  walls  rife  above  the  level  of  Table 
Bay  to  the  height  of  3582  feet,  as  determined  by  captain 
Bridges,  of  the  royal  engineers,  from  a  meafured  bafe  and 
anples  taken  with  a  jrood  theodolite.  The  ealt  fide,  which 
runs  off  at  right  angles  to  the  front,  is  ftill  bolder,  and  has 
one  point  liigher  by  feveral  feet.  The  wefl:  fide,  along  the 
fea  (hore,  is  rent  into  deep  chafms,  and  worn  away  into  a 
number  of  pointed  mafl'es.  In  advancing  to  tlie  fouthward 
about  four  miles,  the  mountain  defcends  in  fteps  or  terraces, 
the  lowed  of  which  conmiunicates  by  gorges  with  the  chain 

*  From  Bnrrsius  T'ra'vels  into  Southrrv  Africa,  a  work  highly  \vorthy 
of  tlic  attention  of  eVif/  perlon  fond  of  natural  hiftory. 
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that  extends  the  whole  length  of  the  peninfula.  The  two 
wings  of  the  front,  one  of  the  Devil's  Mountain,  and  the 
other  the  Lion's  Head,  make,  in  fa6i:,  with  the  Table,  but 
one  mountain.  The  depredations  of  time  and  the  force  of 
torrents,  having  carried  away  the  loofer  and  lefs  compaA 
parts,  have  difunited  their  fummits,  -but  they  are  Itill  joined 
at  a  very  confiderable  elevation  above  the  common  bafe. 
The  height  of  the  firft  is  3315,  and  of  the  latter  2160  feet.'- 
The  Devil's  Mountain  is  broken  into  irregular  points ;  but 
the  upper  part  of  the  Lion's  Head  is  a  folid  mafs  of  ftone, 
rounded  and  fafliioned  like  a  work  of  art,  and  reiembling 
very  much,  from  fome  points  of  view,  the  dome  of  Saint 
Paul's  placed  upon  a  high  cone-fhaped  hill,  Thefe  three 
mountains  are  coojpofed  of  a  multitude  of  rocky  ftrata,  piled 
on  each  other  in  large  tabular  maffes.  Their  exa^l  hori- 
zontal pofitiondenotes  the  origin  of  the  mafs  to  be  neptunian, 
and  not  volcanic ;  and  that,  fince  its  firft  formation,  no  con- 
vulfion  of  the  earth  has  happened  in  this  part  of  Africa  fuffi- 
cient  to  have  dillurbed  the  nice  arrangement  of  its  parts.  The 
Itrata  <;f  thefe  poftdiluvian  ruins  not  being  placed  in  the  order 
of  their  fpecific  gravity,  might  lead  to  the  conclufion  that 
they  were  depofitcd  in  facccffive  periods  of  time,  were  it  not 
for  the  circumftance  of  their  lying  clofe  upon  each  other, 
without  any  intermediate  veins  of  earthy  or  other  extraneous 
materials.  The  llratilication  of  the  cape  peninfula,  and,  in- 
deed, of  the  whole  colony,  is  arranged  in  the  following  order : 

The  fliores  of  Table  Bay,  and  the  fubftratum  of  the  plain 
on  which  the  town  is  built,  compofe  a  bed  of  a  blue  compact 
fchifius,  generally  placed  in  parallel  ridges  in  the  direftion 
of  north -\,Veft  and  fouth-eaft,  but  frequenily  interrupted  by 
large  maUcs  of  a  hard  flinty  rock  of  the  fiime  colour,  belono-- 
ing  to  that  clafs  of  aggregated  Hones  propofed  by  Mr.  Kirwau 
to  be  called  granitelles.  Fine  blue  flags,  with  wiiitifh  fireaks, 
are  procured  from  Robben  llland,  in  the  mouth  of  Table 
Bay,  which  are  ufed  for  (leps,  and  for  paving  the  terraces  in 
front  of  mod  of  the  houfes. 

Upon  the  fchiftus  lies  a  body  of  ftrong  clav  coloured  with 
iron  from  a  pale  yellow  to  deep  red,  and  abounding  with 
brown  foliated  mica.  Imbedded  in  the  clay  are  immcnfe 
blocks  of  granite,  fo  looRdy  cemented  together,  that  the  con- 
ftituent  parts  are  eafily  leparated  by  the  hand.  The  mica, 
the  fand,  and  indeed  the  whole  bed  of  clay,  fcem  to  have 
been  formed  from  the  decompofition  of  the  granite.  Be- 
tween the  Lion's  Head  and  the  fea,  are  vaft  mafles  of  thefe 
aggregated  lloncs  entirely  expofed.  Mod  of  them  are  rent, 
aad  falling  af under  from  their  own  weight}  others  are  com 
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pletely  hollowed  out,  fo  as  to  be  nothing  more  than  a  cruft 
or  Ibell ;  and  they  have  almoft  invariably  a  fmall  aperture 
on  that  fide  of  the  ilone  which  faces  the  bottom  of  the  hill 
or  the  fea  (liore.  Such  excavated  blocks  of  coarfe  fjranite 
are  very  common  on  the  hills  of  Africa,  and  are  frecjuently 
inhabited  by  runaway  flaves. 

Keiiing  on  the  granite  and  clay  is  the  flrfl:  horizontal  ftra- 
tum  of  the  Tal)le  Mountain,  commencing  at  about  five  hun- 
dred feet  above  the  level  of  the  fea.  It  is  filiceous  fand-ftone 
of  a  dirty  yellow  colour.  Above  this  is  a  deep  brown  fand- 
ftone,  containintr  calciform  ores  of  iron,  and  veins  of  hema- 
tite, running  through  the  folld  rock.  Upon  this  refts  a  mafs, 
of  about  a  thoufand  feet  in  height,  of  a  vvhitifli-gray  ihining 
granular  quartz,  mouldering  away  in  many  places  by  ex- 
pofure  to  the  weather,  and  in  others  pacing  into  fand-llone. 
The  fummit  of  the  mountain  has  entirely  undergone  the 
tranfition  into  fand-ftone;  and  the  fkeletons  of  the  rock?^ 
that  have  hitherto  refifted  the  ravages  of  time,  arefurrounded 
by  myriads  of  oval-diaped  and  rounded  pebbles  of  femi-tranf- 
parent  quartz  that  were  ouce  imbedded  in  them.  Thofe 
pebbles,  having  acquired  their  rounded  form  by  fri6lion, 
when  the  matrix,  in  which  they  are  itill  found  buried,  had 
not  alTumed  the  form  and  conliftence  of  ft:one ;  and  the  fitua- 
tion  of  this  fl^ratified  matrix  on  blocks  of  primaeval  granite, 
clearly  point  out  a  grand  revolution  to  have  taken  place  on 
the  furface  of  the  globe  we  inhabit.  No  organized  remains, 
however,  of  the  old  world,  fuch  as  fiiells  buried  in  the  rock, 
petrifaftions  of  fifties,  or  impretfions  of  plants,  appear  on 
the  fides  of  the  Table  Mountain,  as  has  been  afterted. 

To  thofe  whom  mere  curiofity,  or  the  more  laudable  d'efire 
of  acquiring  information,  may  tempt  to  make  a  vifit  to  the 
fummit  of  the  Table  Mountaij^,  the  beft  and  readieft  accefs 
will  be  found  directly  up  the  face  next  to  the  town.  The 
afcent  lies  through  a  deep  chafm,  that  divides  the  curtain 
from  the  left  baftion.  The  length  of  this  ravine  is  about 
three-fourths  of  a  mile,  the  perpendicular  cheeks  at  the  foot 
more  than  a  thoufand  feet  high,  and  the  angle  of  afcent 
about  forty- five  degrees.  The  entrance  into  this  deep  chafm 
is  grand  and  awful.  The  two  fides,  diftant  at  the  lower  part 
about  eighty  yards  from  each  other,  converge  within  a  few 
feet  at  the  portal,  which  opens  upon  the  funjmit,  forming 
two  lines  of  natural  perrpe('-l:ive.  On  paflling  this  portal,  a 
plain  of  very  confiderable  extent  fpreads  out,  exhibiting  a 
ilrearv  wafte  and  an  infipid  tamenefs,  after  quitting  the  bold 
and  romantic  fcenerv  of  the  chafm.  And  the  adventurer  may 
perhaps  feel  ftrongly  difpofed  to  afk  himfelf,  if  £uch  be  atl 
9  the 
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the  gratification  he  is  to  receive  for  having  undergone  fo 

treat  a  fatigue  in  the  afcent.  The  mind,  however,  will  foon. 
e  relieved  at  the  recollection  of  the  great  command  given 
by  the  elevation ;  and  the  eye,  leaving  the  immediate  fcenery, 
will  wander  with  delight  round  the  whole  circumference  of 
the  horizon.    On  approaching  the  verge  of  the  mountain — ^ 

"  How  fearful 
And  diziy  'tis  to  caft  one's  eyes  fo  low  ! 
The  fifliermen  that  walk  upon  the  beach 
Appear  like  mice  j  and  yon  tall  anchoring  hark 
Diminifhed  to  her  cock.  -  -  -  -  - 
-_-___,_  The  murmuring  furge, 
That  on  the  unnumbered  idle  f)ebbies  chafes, 
Cannot  be  heard  fo  high." 

All  the  objciSls  on  the  plain  below  are,  in  fa6l,  dwindied 
away  to  the  eye  of  the  fpe6tator  into  littlenefs  and  infignifi- 
cance.  The  flat-roofed  houfes  of  Cape  Town,  difpofed  intd 
formal  clamps,  appear  like  thofe  paper  fabrics  which  children 
are  accuftomed  to  make  with  cards.  The  flirubbery  on  the 
fandy  ifthmus  looks  like  dots ;  and  the  farms  and  their  in- 
clofures  as  fo  many  lines,  and  the  more  finiftied  parts  of  a 
plan  drawn  on  paper. 

On  the  fwampy  parts  of  the  flat  fummit,  between  the 
maffes  of  rock,  are  growing  feveral  forts  of  handfome  fhrubs* 
The  cen^^a  mucronata,  a  tall,  elegant,  frutefcent  plant^  is 
peculiar  to  this  fituation;  as  is  alfo  that  fpecies  of  heath 
called  i\\Qphyfodes,  which,  with  its  clufl:ers  of  white  flowers^ 
glazed  with  a  glutinous  coating,  exhibits  in  the  funfhine  a 
very  beautiful  appearance*  Many  other  heaths,  common 
alfo  on  the  plains,  feemed  to  thrive  equally  well  on  this  ele- 
vated fituation  as  in  a  milder  temperature.  The  air  on  the 
fummit,  in  the  clear  weather  of  winter,  and  in  the  {hade,  is 
generally  about  fifteen  degrees  of  Fahrenheit's  fcale  lower  than 
in  Cape  Town  *.  In  the  fummer  feafon  the  difference  is 
much  greater,  when  that  well  known  appearance  of  the  fleecy 
cloud,  not  inaptly  called  the  tahlecloth,  envelops  the  fummit 
of  the  mountain. 

A  fingle  glance  at  the  topography  of  the  Cape  and  the 
adjacent  country,  will  be  fufficient  to  explain  the  caufe  of 
this  phaenomenon,  which  has  fo  much  the  appearance  of 
lingularity.  The  mountainous  peninfula  is  connected  with 
a  ftill  more  mountainous  continent,  on  which  the  great 
ranges  run  parallel  to,  and  at  no  great  diftance  from,  the  fea 

♦  The  general  ftandard  of  the  three  winter  months  at  Cape  Town  may 
be  reckoned  at  t^cp  at  funrife  to  60°  at  noon.  In  the  middle  of  fummec 
ii  varies  from  70°  to'  90**,  but  refts  for  days  together  at  8j®  or  84'. 
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coaft.     In  the  heat  of  the  fummcr  feafon,  when  the  fouth-  * 
eaft  monfoon  blows  flrong  at  fea,  the  water  taken  up  by  eva- 
poration is  borne  in  the  air  to  the  continental  mountains, 
where,  being  conclt-nfed,  it  re(is  on  their  fummits  in  the  form 
of  a  thick  cloud.     This  cloud,  and  a  low  denfe  bank  of  fog 
on  the  fea,  are  the  precurlors  of  a  (imilar  but  hghter  fleece 
on  the  Table  Mountain,  and  of  a  ftrong  gale  of  wind  in 
Cape  Town  from  the  fouth- eait.     I'hefe  effects  may  be  thus 
accounted  for : — The  condenfed  air  on  the  fummit  of  the 
mountains  of  the  continent,   rufhes,  by  its  fuperior  gravity, 
towards  the  more  rarefied  atmofphere  over  the  iilhmus,  and 
the  vapour  it  contains  is  there  taken  up  and  held  invifible,  or 
in  tranfparent  folution.     From   hence  it  is  carried  by  the 
fouth-eall   wind   towards  the  Table   and   its  neighbouring 
mountains,  where,   by  condenfation   from   decreafed   tem- 
perature and  conciiflion,   the   air  is  no  longer   capable  of 
holding  the  vapour  with  which  it  was  loaded,  but  is  obliged 
to  let  it  go.     The  atmofphere  on  the  fummit  of  the  moun- 
tain becomes  turbid,  the  cloud  is  (hortly  formed,  and,  hur- 
ried by  the  wind  over  the  verge  of  the  precipice  in  large  fleecy 
volumes,  rolls  down  the  fteep  fides  towards  the  plain,  threat- 
ening momentarily  to  deluge  the  town.     No  fooner,  how- 
ever, does  it  arrive,  in  its  defcent,  at  the  point  of  tempera- 
ture equal  to  that  of  the  atmofphere  in  which  it  has  floated 
over  the  ifihmus,  than  it  is  once  more  taken  up,  and  *'  va- 
niOies  into  air — to  thin  air.''*     Every  other  part  of  the  hemi- 
fphere  (hows  a  clear  blue  fky,  undifturbed  by  a  fingle  vapour. 
The  Paarlberg,  on  the  left  of  the  pafs  into  the  valley,  is  a 
hill  of  moderate  height,  and  has  taken  its  name  from  a  chain 
of  large  round  flones  that  pafs  over  the  fummit  like  the  pearls 
of  a  necklace.     Of  thefe,  the  two  that  are  placed  near  the 
central  and  higheft  point  of  the  range  are  called,  par  excels 
lencef  the  Pearl  and  the  Diamond ;  and  a  particular  defcrip- 
tion  of  them  has  been  thought  worthy  of  a  place  in  the  Phi- 
lofophical  Tranfaftions.  From  that  paper,  and  Mr.  Mafl!bn's 
defcription,  it  would  appear  that  thefe  two  mafles  of  ftone 
refted   upon  their  own  bafes,  and  were  detached  from  the 
mountain  ;  whereas  they  grovi^  out,  and  form  a  part  of  it.    It 
has  alfo  been  faid  that  their  compofition  was  totally  diflferent 
from  the  rocks  that  are  found  in  the  neighbouring  mountain, 
which  led  a  naturalift  in  Europe  to  obferve,  that  thefe  im- 
menfe  blocks  of  granite  had  probably  been  thrown  up  by 
volcanic  explofions,  or  by  fome  caufe  of  a  (imilar  nature.     It 
has  been  obferved  in   the  preceding  pages,  that  the  fand- 
ftone  ftrata  of  the  Table  Mountain  refted  upon  a  bed  of  pri- 
maeval granite,  and  that  an  infinite  number  of  large  ftones 
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were  fcattered  at  the  feet  of  the  mountains  along  the  fea 
coaft,  from  the  Lion's  Head  to  the  true  Cape  of  Good  Hope. 
All  thefe  are  precifcly  of  the  fame  nature  and  the  fame  ma- 
terials as  the  Pearl  and  the  Diamond  ;  that  is  to  fay,  they 
are  aggregates  of  quartz  and  mica;  the  firft  in  large  irregular 
maffes,  and  the  latter  in  black  lumps  rcfembling  fhorl :  they 
contain  alfo  cubic  pieces  of  feltfpar,  and  feem  to  be  bound 
together  by  plates  of  a  clayey  iron-ftone.  All  the  ftones  of 
this  defcription  appear  to  have  been  formed  round  a  nucleus, 
as  by  the  action  of  the  air  and  weather  they  fall  to  pieces  in 
large  concentric  lamins.  The  Pearl  is  acceffible  on  the 
northern  fide,  but  is  nearly  perpendicular  on  all  the  reft, 
Th's  floping  fide  is  more  than  a  thouiand  feet,  and  the  per- 
pendicular altitude  about  four  hundred  feet,  above  the  fum- 
jiiit  of  the  mountain;  and  the  circumference  of  its  bafe  is  a 
full  mile.  Near  the  top  it  is  quadrifecirted  by  two  clifts, 
eroding  at  right  angles,  in  which  were  grovving  a  number 
of  beautiful  aloes,  icveral  cryptogamous  and  other  plants. 
A  great  part  of  the  flanting  fide  was  covered  with  a  fpecies 
of  green  lichen.  Down  the  perpendicular  fides  were  im- 
menfe  rifts,  as  if  the  mafs  had  been  torn  afunder  by  its  own 
weight.  The  Diamond  is  the  higher  block,  but  lefs  bulky, 
and,  being  cone-fliaped,  is  difficult  and  dangerous  to  afcend. 


XXXIV.  Ohfervations  on  the  Means  of  enabling  a  Cottager 
to  keep  a  Cozv  by  the  Produce  of  a  fmall  Portion  of  Arable 
Land,     By  Sir  John  Sinclair,  Bart.  M,P.^ 
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N  feveral  parts  of  the  kingdom,  as  in  Lincolnfhlre,  Rut- 
landfliire,  &c.,  which  are  calculated  for  grazing,  it  is  not 
unufual  to  give  induftrious  cottagers  as  much  land  as  will 
enable  them  to  keep  a  covy,  and  iometimes  two,  or  more, 
befides  other  ftock  ;  and  it  appears  from  the  communications 
of  Lord  Winchelfea  and  others  to  the  Board  of  Agriculture, 
from  the  publications  of  the  Society  for  bettering  the  Con- 
dition of  the  Poor,  and  from  a  late  interefting  work  printed 
by  Mr.  Arthur  Young  f,  that  fuch  a  fyftem  is  prodnllive  of 
the  happieft  confequcnces.  It  is  fuppofed,  however,  to  be 
totally  inapplicable  to  an  arable  diltri6l.  I  truft  that  fuch 
an  opinion  will   not  be  admiited  without  full  confideration, 

"^  Drawn  up  for  the  confidcration  of  the  Board  of  Agriculture  and  In- 
ternal Improvtmetit. 

\  Intitlcd  •'  An  Inquiry  into  the  Propriety  of  applying  Waftes  to  the 
better  Maintenance  and  Support  of  the  Poor." 

y"  1  Indeed, 
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Indeed,  fo  far  as  I  can  judge,  this  advantageous  fyftem  is  to 
the  full  as  well  adapted  for  the  one  diftridt  as  for  the  other,j 
It  requires  unqueflionahly  more  labour  on  the  part  of  th( 
cottager,  and  of  his  family  ;  at  the  fame  time,  the  occupatioi 
of  fo  great  an  extent  of  ground  is  not  fo  neceflPary  in  arabl( 
as  in  grazing  countries;  a  circumftance^  in  various  refpe6ts, 
extremely  ni-iterial. 

In  arrai  ging  the  following  plan,  (which  the  reader  will 
pleafe  to  confider  merely  as  furnifhing  an  outline,  to  be  per- 
fL(i:led  by  further  dlfcuffion  and  experiment,)  it  is  propofed 
to  keep  in  view  the  following  principles : 

1.  That  the  cottager  fliall  raife,  by  his  own  labour,  fome 
of  the  mod  material  articles  of  fubfiftence  for  himfelf  and  his 
family. 

2.  That  he  (hall  be  enabled  to  fupply  the  adjoining  mar- 
kets with  the  fmaller  agricultural  produ6lions.     And, 

3.  That  both  he  and  his  family  fhall  have  it  in  their  power 
to  affifl;  the  neiohbouring  farmers,  at  all  feafons  of  the  year, 
almoft  equally  as  well  as  if  they  had  no  land  in  their  occu- 
pation. 

It  can  hardly  be  queftioned,  that  if  it  were  prafticable  to 
have  a  number  of  cottagers  of  that  defcription  in  every  parifh, 
it  would  promote,  in  various  refpefls,  the  interefts  of  the 
public. 

/.  Extent  of  Land  neceffary, 

Unlefs  the  experiment  were  fairly  tried,  it  is  impoffible  to 
ftate  exa6lly  the  extent  of  arable  land  requifite  to  enable  a 
cottager  to  raife  the  articles  generally  neceflary  for  the  fufte- 
nance  of  himfelf  and  family;  and  to  keep  a  cow,  fome  pigs, 
and  poultry.  Much  mud  depend  on  the  natural  richnefs  of 
the  foil;  (though,  under  the  management  about  to  be  pro- 
pofed, almoft  any  foil  would,  in  time,  become  fertile;)  on 
the  nature  of  the  climate;  on  the  fize  of  the  cow;  on  the 
induftry  of  the  cottager;  on  the  age  and  number  of  his  fa- 
mily, &;c.  But  I  fliould  imagine  that  three  ftatute  acres 
and  a  quarter  of  good  arable  land,  worth  from  20^.  to  30^. 
per  acre,  would  be  fufficient.  It  is  propofed  that  the  three 
acres  fliall  be  under  a  regular  courfe  of  cropping.  The 
quarter  of  an  acre  ought,  if  poflible,  to  be  converted,  into  an 
orchard ;  where  the  cow  might  occafionally  pafture,  and 
where  a  pond  ought  to  be  kept  in  good  order,  that  it  may 
have  plenty  of  water  at  command.  Were  the  land  of  a  qua- 
lity fit  for  lucerne,  perhaps  two  acres  and  a  quarter  might  be 
fufficient. 

II.  Stc:\ 
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II.  Stock  and  hijiruments  of  Hufbandry, 

It  is  evident  that  fo  fmail  an  extent  of  land  as  either  two. 
or  three  acres,  under  cultivation,  excludes  all  idea  of  plough- 
ing * ;  and,  indeed,  nnlefs  the  cottager  ihall  manage  the 
whole  in  the  limpleft  and  cheapeft  manner,  there  is  an  end 
to  the  whole  fyftem.  It  would  require,  indeed,  four  or  five 
acres  to  keep  a  fingle  horfe,  and  the  expenfe  of  purchafing 
horfes,  or  even  oxen,  ploughs,  and  other  inftrunients  of 
hufbandry,  muft  be  far  beyond  the  abilities  of  a  cottager ; 
whereas  with  a  fpadc,  a  hoe,  a  rake,  a  fcythe,  a  fickle,  and 
a  flail,  which  are  all  the  inflruments  really  neceflary,  he  is 
perfectly  competent  to  the  management  of  his  little  farm. 

///.   Courfe  of  Crops,  ^c. 

The  three  acres  propofed  to  be  cultivated  (hould  be  divided 
into  four  portions,  each  confiding  of  three  roods^  under  the 
following  fyftem  of  management : 

Roods. 
Under  potatoes  two  roods,  under  turnips  one  f       3 
Under  winter  tares  two  roods,  fpring  tares  one       3 
Under  barley,  wheat,  or  oats  ~  *  3 

Under  clover,  with  a  mixture  of  rye  grafs  %  3 

Total     12  Roods. 

Other  articles  befides  thefe  might  be  mentioned,  but  it 
feems  to  me  of  peculiar  importance  to  reftridl  the  attention 
of  the  cottager  tn  as  few  objects  of  cultivation  as  pofiBble. 

It  is  propofed  that  the  produce  of  the  two  roods  of  potatoes 
fhall  go  to  the  maintenance  of  the  cottager  and  his  family  §; 
and  that  the  rood  of  turnips  {hould  be  given  to  the  cow  in 
winter  and  during  the  fpring,  in  addition  to  its  other  fare. 

The  fecond  portion,  fown  with  tares,  (the  two  roods  of 
potatoes  of  the  former  year  to  be  fucceffively  fown  with 
winter  tares,  and  the  turnip  rood  with  fprinff  tares,)  might 
partly  be  cut  green,  for  feeding  the  cow  in  lummer  and  au- 
tumn; but,  if  the  feafon  will  permit,  the  whole  ought  to  be 

'*  Ploughs  mig't,  perhaps,  be  hired  j  but.  on  the  whole,  the  fpade  cul- 
ture is  infinitely  preferabL-,  and  1  would  much  rather  fee  a  cottager  hire 
pL-rfons  to  trenih  tnan  to  plougli  for  him. 

f  I  would  alfo  recommend  a  Tma.!  quantity  of  flax,  where  the  culture 
and  management  of  the  plant  was  known,  to  employ  the  females,  parti- 
cularly in  winter,  and  to  iiipply  the  family  with  linen. 

X  Some  recommend  the  proportion  per  acre  to  be  at  the  rate  of  one 
bulhel  of  rye  grafs  to  12  lbs.  of  red  clover;  others,  14  lbs.  cf  red  clover 
to  lialf  a  bu(h'..-l  of  rye  grals. 

§  By  Sir  John  Methuen  Poore's  experiments  it  was  found  that  half  a 
rood,  or  one-eighth  of  an  acre,  pioduced,  for  feveral  years,  as  great  a 
weight  of  potatoes  as  was  fufficient  for  a  family  of  four  pcrfons.  Foup 
acres  anfvvered  for  131  peifons, 

P  3  made 
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made  into  hay  for  the  winter  and  fpringfeed,  and  three  roods 
of  clover  cut  green  for  fummer  food. 

The  third  portion  may  be  fown  either  with  barley,  wheat, 
or  oats,  according  to  the  foil  or  climate,  and  the  general 
cuftom  of  the  country.  The  ftraw  of  any  of  thefe  crops  would 
be  of  elTential  fervice  for  littering  the  cow,  but  would  be 
ilill  more  ufeful,  if  cut  into  chaff,  tor  feeding  it. 

The  fourth  portion,  appropriated  to  clover  and  rye  grafs, 
to  be  cut  green,  which,  with  the  afliilance  of  the  orchard, 
will  produce,  on  three  roods  of  land,  as  much  food  as  will 
maintain  a  cow  and  her  calf  for  five  months,  namely,  from 
the  end  of  May,  or  beginning  of  June,  when  it  may  be  firft 
cut,  to  the  firft  of  November,  befides  fome  food  for  the  pigs. 
It  is  fuppofed  that  an  acre  of  clover  and  rye  grafs,  cut  green, 
will  produce  20,000  lbs.  weight  of  food  for  cattle.  Three 
roods,  therefore,  ought  to  yield  15,000  lbs.  weight.  A  large 
cow  requires  110 lbs.  weight  of  green  food  per  day;  a  mid- 
dling fized  cow,  fuch  as  a  cottager  is  likely  to  purchafe,. 
not  above  90  lbs.;  confequently,  in  five  months,  allowing 
J33olbs.  weight  for  the  calf  and  the  pigs,  there  will  remain 
13,680  lbs.  for  the  cow*.  Were  tnere,  however,  even  a 
fmall  deficiency,  it  would  be  more  than  compenfated  by  the 
rood  of  land  propofed  to  be  kept  in  perpetual  pafture  as  an 
orchard, 

IV*    Mode  in  which  the  Family  may  he  maintained. 

It  is  calculated  that  three  roods  and  eight  perches  of  pota- 
toes will  maintain  a  family  of  (ix  perlons  for  about  nine 
months  in  the  year;  but,  according  to  the  preceding  plan, 
it  is  propofed  to  have  but  two  roods  under  that  article ;  for 
however  valuable  potatoes  are  juftly  accounted,  yet  fome 
change  of  food  would  be  acceptable,  and  the  cottager  will 
be  enabled,  from  the  produce  of  the  cow,  and  by  the  income 
derived  from  his  own  labour,  and  from  that  of  his  family,  to 
purchafe  other  wholefome  articles  of  provifion. 

V.  Manner  in  which  the  Stock  may  he  kept. 

It  appears  from  the  preceding  fyftem  of  cropping,  that  ten 
roods  of  land,  or  two  acres  and  a  half,  are  appropriated  to 
the  raifing  of  food  for  the  cow  in  fummer  and  winter,  befides 
the  pafture  of  the  orchard  ;  and  unlefs  the  feafon  (hould  be 
extremely  unfavourable,  the  produce  will  be  found  not  only 
adequate  to  that  purpofe,  but  alfo  to  maintain  the  calf  for 
fome  lime,  till  it  can  be  fold  to  adv^antage.  It  is  indeed  ex- 
tremely material,   under  the  propofed  fyftem,    to  make  as 

*  Thefe  calculations  ar?  merely  given  as  data  for  experiment.  It  muft 
depend  upon  the  feafon,  whether  the  tares  or  the  clover  fliculd  be  made 
jntJO  hay, 

much, 
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much  profit  of  the  calves  as  poflible,  as  the  money  thus  raifed 
will  be  a  refource,  enabHng  the  cottager  to  replace  his  cow- 
when  a  new  one  mud  be  purchafed. 

For  the  winter  provifion  of  the  cow,  which  is  the  moft 
material,  becaufe  fummer  food  can  be  more  eafily  procured, 
there  is  the  produce, 

1.  Of  about  three  roods  of  tares  made  into  hay. 

2.  Of  three  roods  of  draw,  dedu6ling  what  may  be  necef- 
fary  for  litter ;  and  if  dry  earth  be  put  in  the  cow's  hovel,  and 
removed  from  time  to  time  to  the  dunghill_,  litde  or  no  litter 
will  be  necelTary. 

3.  Of  one  rood  of  turnips. 

The  whole  will  be  fufficient  for  feven  months  in  the  year, 
namely,  from  the  ift  November  to  the  ift  June;  and  during 
the  remaining  five  months,  the  palUue  of  the  orchard,  fome 
of  the  winter  tares,  and  the  produce  of  three  roods  of  clover 
and  rve  grafs,  will  not  only  fuffice,  but  will  furnifh  a  furplus 
for  the  calf,  if  it  is  kept  for  any  length  of  time  *,  and  fome 
clover  for  the  pigs. 

The  inferior  barley,  potatoes,  Sec.  will  of  courfe  be  given 
to  the  pigs  and  the  poultry. 

VI.   Value  of  the  Produce. 

The  land  thus  mana<i;ed  will  certainly  produce,  by  means 
of  the  extra  induftry  of  the  family,  and  at  a  fmall  expenfe,  a 
mofl  important  addition  to  the  income  which  the  cottager 
may  derive  from  his  ordinary  labour.     For  inrtance  : 

1.  The  orchard  (after  the  trees  become  fruitful)     per  Ann.' 

will  probably  yield             -              -  j^.  1   10     o 

2.  Three  roods  of  turnips  and  potatoes  -         400 

3.  Eighteen  bufhels  of  barley,  at  4^.  -         3  32     o 

4.  The  cow  and  calf  f             -           -  -700 

5.  Hogs               -               -             ..  -300 

6.  Poultry  and  eggs            -            -  -        200 

Total    £'  11     2     o 
Where 

*  In  a  pamphlet  jufl;  publifhed  by  Rlchardfon,  Cornhill,  on  the  Culture 
of  Potatoes,  price  i  j.  the  following  mode  of  applying  the  refufe  potatoes 
to  the  feeding  of  calves  is  ftrongiy  recommended  : 

**  Take  two  gallons  ot  Imall  potatoes,  wafh  them  clean,  put  them  into 
a  pot  of  boiling  water  fufficient  to  cover  them,  and  let  them  boil  till  the 
whole  becomes  a  pulp  :  then  add  more  water,  and  run  the  whole  through 
a  hair  fieve,  which  will  produce  a  ftrong  nutritive  gruel.  At  firft  ufe  a 
very  fmall  quantity,  warmed  up  with  mrlk,  to  make  it  palatable  to  the 
calf,  and  increafe  th^  quantity  daily,  till  it  becomes  equal.  A  quart  of 
potaioe  gruel,  and  a  quart  of  fcald  or  ikimmed  milk,  will  be  fufficient  for 
a  good  meal,  which  (hould  be  given  warm  three  tiraes  a  day." 

f  According  to  Mr,  Kent's  calculations,  a  cow  ihould  produce  fix  quarts 
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Where  wheat  can  be  raifed  inftead  of  barley,  the  profit 
would  be  ftill  more  confiderable.  Opinions  will  differ  much 
regarding  the  value  put  on  each  article;  but  that  is  of  little 
confequence,  as  the  total  cannot  be  accounted  too  high. 

VII.  Time  required  for  cultivating  the  Land, 

The  quantity  of  land  intended  to  be  cultivated,  will  not 
materially  interfere  with  the  ufual  labour  of  the  cottager. 
It  will  only  require  to  be  dug  once,  and  is  then  fit  to  be 
cropped.  It  is  propofed  that  only  nine  roods  fliall  be  annu- 
ally cultivated,  (the  remaining  three  roods  being  under  clover 
and  rye  grafs,)  and  nine  roods  may  be  dug  in  the  fpace  of 
about  558  hours,  or  at  the  rale  of  62  hours  per  rood.  This 
might  be  done  at  bye  hours,  (rnore  efpecially  when  the  family 
of  the  cottager  fliall  be  fomewhat  advanced,  and  confequently 
more  able  to  furnifh  afliftance);  but  fuppofing  that  the  dig- 
ging, manuring,  harvefting,  &c.  will  require  twenty  entire 
days  per  annum  in  addition  to  the  bye  hours,  and  allowing 
fixty  days  for  Sundays  and  holidays,  there  will  remain  285 
days  for  the  ordinary  hand  labour  of  the  cottager,  which,  at 
is,  6d.  per  day,  would  amount  to  £.0.1  ys.  6d,;  the  earn- 
ings of  the  wife  and  children  may,  at  an  average,  be  worth 
at  lead  £.^  per  annum  more.  This  is  certainly  a  low  cal- 
culation, confidering  how  much  may  be  got  during  the  hay 
and  corn  harvefts ;  but  even  at  that  moderate  eftimate,  the 
total  income  of  the  family  will  be  as  foUow^s  : 

1.  Produce  of  the  farm  -  -        ^.21     2     o 

2.  Labour  of  the  cottager  -  -  2176 

3.  Earnings  of  the  family  -  -  400 

Total    £.^6    9     6 

VIIL  Buildings, 

It  is  Impoflible  to  calculate  the  expenfe  of  building  a  cot- 
tage, as  fo  much  depends  upon  its  (ize,  the  place  where  it 
is  fituated,  the  materials  of  which  it  is  compofed,  the  price 
of  labour  in  the  country,  and  a  variety  of  other  circum- 
flances.  On  this  important  fubje<Sl,  much  ufeful  informa- 
tion is  contained  in  the  firft  volume  of  the  Communications 
publiflied  by  the  Board  of  Agriculture.  But  it  is  proper  to 
obferve  that  no  expenfive  additional  buildings  will  be  neceffary 
in  confequence  of  the  propofed  fyftem.  A  (lied  or  hovel  for 
the  cow  cannot  occafion  any  very  heavy  charge,  and  a  fmall 

cf  milk  per  da)',  worth  jd.  per  quart,  eq^al  to  3X.  6^.  a  week,  or  ^.9  zs. 
per  annum,  fetting  the  profit  of  the  calf  againft  the  lofs  fuftained  when 
the  cow  is  dry :  but  it  is  belter  to  be  rather  under  than  over  the  mark. 

barn  J, 
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barn,  of  the  fimpltft  and  cheapeft  conftni6lion,  may  be  of 
life,  not  only  for  threfhing  the  crop,  but  alfo  for  fccuring  the 
hay,  and  making  it  to  more  advantage,  in  cafe  the  ieafon 
fliould  prove  unfavourable  :  if  tlic  corn  is  put  up  in  fmall 
ftacks^  the  barn  may  be  made  of  very  moderate  dimenfions. 

IJC.   Rent,  and  Balance  of  Income. 

The  rents  of  cottages  and  of  land  vary  fo  much  in  different 
parts  of  the  kingdom,  that  it  is  difficult  to  alcertain  an  ave- 
rage. But  if  the  cottage  (liall  be  ftated  at;^.3  per  anninii, 
the  land  at  i^s.  per  acre,  and  the  orchard  at  10 5.  the  whole 
will  not  exceed  C.  7  ij^*  The  cottager  will  alfo  be  liable  to 
the  payment  of  fome  taxes,  fay  to  the  amount  of  ^T^i  5^. 
more.  Hence  the  total  dedudfions  would  be  about  ^..9, 
leaving  a  balance  in  favour  of  the  cottager  of  ;f  .37  95-.  6d» 
Confidering  the  cheap  rate  at  which  he  is  furnidied  with  a 
quantity  of  potatoes,  equal  to  feveral  months  confumption, 
and  with  milk  for  his  children,  fureiy,  with  that  balance,  he 
can  find  no  difficulty  not  only  in  maintaining  himfelf  and 
family  in  a  flyle  of  comfort,  but  alfo  in  placing  out  his  chil- 
dren properly,  and  laying  up  a  fmall  annual  furplus,  that 
will  render  any  parifli  afiiflance,  whether  in  ficknefs  or  old 
age,  unneceffary ;  and  thus  he  will  be  enabled  to  preferve 
that  manly  and  independent  fpirit  which  it  fo  well  becomes 
fi  Britifh  cottager  to  pofl'efs  *. 

CONCLUSION. 

Advantages  of  the  propofed  Sj'flcm^ 

I  fliall  now  endeavour  briefly  to  explain  fome  of  the  ad- 
vantages, which  may  be  looked  for  with  confidence  from  the 
propofed  fyfleni. 

In  the  firft  place^  the  land  pofTefTcd  by  the  cottager  would 
be  completely  cultivated,  and  rendered  as  produ6live  as  pof- 
fible.  The  dung  produced  by  the  cow,  the  pigs,  &c.  would 
be  amply  fufficient  for  the  three  roods  under  turnips  and  po- 
tatoes; which  would  afterwards  produce,  i.  Tares,  2.  Barlc}^, 
and  3.  Clover;  with  a  mixture  of  rye  grafs,  in  regular  fuc- 
coflion,  without  any  additional  manure.  I'he  barley  fhould 
yield  at  leaft  eighteen  bufhels,  befidcs  three  bufliels  for  feed ; 
and  if  wheat  or  oats  are  cultivated,  in  the  fame  proportion. 
The  milk,  deducting  what  may  be  neccflary  for  the  calf,  and 
for  the  cottager's  family,  might  be  fold  in  its  original  (Lite, 
if  there  fliall  be  a  market  for  it,  or  converted  into  butter, 

f  The  (lifFerent  expcnfe  of  fuel  in  the  vsnous  didridts  will,  it  is  cvi- 
jitnt,  gready  iffcdl  i\\c  aouual  furplus. 

for 
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for  tlie  purpofe  of  fupplying  the  neighbouring  towns  or  vil- 
lages. Such  cottagers,. alfo,  might  certainly  lend  to  market 
both  eggs  and  poultry. 

2.  It  is  hardly  pofTible  to  fuggeft  a  meafure  more  likely  to 
promote  the  benefit  of  a  numerous  and  valuable  body  of 
people.  The  fyftem  of  keeping  cows  by  cottagers,  which 
has  been  found  fo  advantageous  in  the  grazing  diftricSls,  may 
thus  be  extended  over  the  whole  kingdom  ;  and,  indeed,  if 
the  above  plan  is  found  to  anfwer,  in  place  of  four  or  five 
acres  employed  in  feeding  a  fmgle  cow,  it  would  be  much 
better,  even  in  the  grazing  counties,  to  reftrici  the  land, to  a 
fmaller  quantity,  under  a  tillage  mode  of  management ;  for 
thus  not  only  the  cow,  but  alfo  the  cottager  himfelf,  and  his 
family,  would,  in  a  great  meafure,  be  maintained  by  a  lefs 
fur(ace  of  foil. 

3.  It  is  of  infinite  confequence  to  eflablifli  the  praftica- 
bility  of  this  fyftem,  as  the  means  of  removing  a  molt  unfor- 
tunate obdacle  to  the  improvement  of  the  countr\\  It  is 
viell  known  to  be  the  only  popular  objection  to  the  inclofure 
of  our  waftes  and  commons,  that,  while  uninclofed,  a  number 
of  cottagers  are  enabled  to  keep  cows  by  the  means  of  their 
common  rights,  and  that  their  cows  difappear  when  the 
commons  are  inclofed.  But  if  fo  fmall  a  portion  of  land  as 
3^  acres,  when  improved  and  properly  cultivated,  can  enable 
a  cottager  to  keep  a  cow  even  to  more  advantage  than  with 
a  right  of  common  ;  which  can  hardly  be  doubted,  as  he  is 
enabled  to  provide  winter  as  well  as  fummer  food,  there  is  an 
end  to  that  obftacle  to  improvement.  Indeed,  if  fufficient 
attention  be  paid  to  the  principles  above  detailed,  the  fiiua* 
tion  of  the  cottager,  inltead  of  being  deteriorated,  would  be 
materially  bettered  by  the  inclofure;  and  his  rifing  family 
.would  be  early  accudomed  to  habits  of  induftry,  in  (lead  of 
idlenefs  and  vice. 

I  (hall  conclude  with  afking,  if  any  one  can  figure  to  him- 
felf a  more  delightful  fpc£iacle  than  to  fee  an  mduftrious  cot- 
taoer,  his  bufy  wife,  and  healthy  family,  living  in  a  com- 
fortable houfe,  rented  by  himfelf,  cultivating  their  little  ter- 
ritory with  their  own  hands,  and  enjoying  the  profits  arifing 
from  their  own  labour  and  induftry;  or  whether  it  is  poflible 
for  a  generous  landholder  to  employ  his  property  with  more 
fatisfaAion,  or  in  a  manner  more  likely  to  promote,  not  only 
his  own,  but  the  public  intereU,  than  in  endeavouring  to  in- 
creafe  the  number  of  iuch  cottagers,  and  encouraging,  by 
every  means  in  his  power,  the  exertions  of  fo  meritorious 
and  fo  important  a  clafs  of  the  community. 

London,  May  iSoi.  JOHN  SINCLAIR, 
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Plan  of  the  propo/ed  Cottage  Farm,  pointing  out  the  Rotaiiok 

of  Crops  in  the  different  Lots, 


Cottage. 


The  Orchdid,  or  perpetual  Pafture. 


Lot  A. 
%  Roods. 


^       C  2  Rooils  Potat 
I.  Year  s      d      .  ^^' 

I  X  Rood  rtirni 


Potatoes 
ips 


Lot  B. 

3   Roods. 

Y    ^  C  2  Roods  Winder  Tares 
I  I  Rooii  Spiinji;  Tares 


Lot  C. 

3    Roods. 
I.  Year — Barley,  Wheat,  or  Oats. 


Lot  D. 

3  Roods. 

I.  Year — Clover  and  Rye-grafs. 


The  Rotation  of  Ci ops  for  Four  Years. 


-4> 
I 

2 

3 
4 


Lot  A. 


Poucoes  and  Tur- 
nips 

Winter  and  Spring 
Tares 

Barley,  Wheat,  or 
Outs 

Clov  r  and  Rye- 
grafs 


Lot  B. 


Winter  and  Spri:  g 
Tares 

Barley,  Wheat,  oi 
Oats 

Clover  and  Rye- 
grafs 

Potatoes  and  Tur- 
nips 


Lot  C. 


I'^arley,  VVheat,  or 
Oats 

Clover  and  Rye- 
grafs 

Potatoes  and  Tur- 
nips 

Winter  and  Spring 
Tares 


Lot  D. 


Clover  and  Rye- 
j^rafs 

Potatoes  and  Tur- 
nips 

Winter  and  Spring 
Tares 

Barley,  Wheat,  or 
Oats 


The  rotation  then  begins  as  at  firft.  Lot  D  mis^ht  con* 
tinue  in  natural  grafs  the  firil  ieafon,  to  diminilh  the  labour 
of  that  year. 

The  exa(Sl  period  when  the  different  crops  fhould  be  dug 
for,  or  fown,  cannot  be  afcertaincd,  becaufe  it  varies  fo  mucS 
in  different  counties,  and  depends  upon  the  feafous ;  but, 
according  to  the  above  rotation,  the  labour  of  digging  for  the 
various  crops  is  diverlified  as  much  as  poffible,  fo  as  not  to 
interfere  materially  with  the  other  occupations  of  the  cot- 
tager. At  no  period  would  it  be  necefTary  for  him  to  dig 
more  than  two  roods  in  a  month;  and  both  he  and  his  fa- 
mily will  labour  with  much  more  fatisfa£lion  and  difpatch 
when  they  work  for  themfelves  than  for  another.  In  cafe 
of  neceflity,  the  cottager  might  hire  fome  of  his  neighbours 
to  aflift  him  in  digging,  which  would  be  much  belter  than 
hiring  a  plough.  If  a  cottager  under  this  fyftem  could  not 
work  as  a  common  daily  labourer,  he  might,  at  ieall:,  anfwcr 
AS  a  ufeful  labourer  by  the  piece. 


XXXV.  Letter 


[    *3«    ] 

XXXV.  Letter  from  Sir  Henry  Vavasour,  Bart,  to 
the  Right  Hon.  Lort^  Carrington,  P,B.A.  on  Field 
Gardening  Ihijhandry, 

X  HIS  communication,  publifhcd  by  the  Board  of  Agricul- 
ture as  an  appendix  to  Sir  John  Sinclair's  Obfervations,  (fee 
the  preceding  article,)    llrongly  confirms  the  pra6ticability  ; 
of  a  cottager  being  enabled  to  keep  a  cow  by  the  produce  of 
arable  land  only. 

''  My  Lord,  London,  May  20,  iSoT. 

"  1  have  had  the  honour  of  mentioning  in  converfa- 
tion,  to  your  lordfliip,  the  advantages  that  appeared  to  me 
in  cultivating  land  in  the  Flumifh  manner,  or  what  is  now 
called,  about  F'ulham  and  that  neicrhbourhood,  the  Jield- 
gardening  hulbandry.  I  have  for  lome  years  encouraged 
my  cottagers  in  Yorkfliire  in  this  mode  of  managing  their 
fmall  garths  or  gardens,  which  are  in  general  from  one  to 
three  acres ;  and  I  have  now  an  opportunity  of  ftating  the 
hufbandry  of  a  poor  induftrious  cottager's  garth.  As  the 
man  can  neither  read  nor  write,  theie  particulars  have  been 
tranfmitted  to  me  from  his  own  mouth ;  and,  as  I  faw  his 
land  almofl  every  day  during  the  laft  harvell,  1  can  vouch 
that  this  account  is  not  far  from  the  truth. 


Produce.                                      Value 

• 

A. 

R. 

P. 

240  Buflids  of  p' tarocs               -             -          ;C- ^4 

0 

0 

0 

2 

0 

60  Ditto  of  Cdr rots                   -               -                 6 

0 

0 

0 

I 

0 

5  Quarter  of  oats,  at  44/.  per  quarter                1 1 

0 

0 

0 

3 

20 

4  Load  of  clover,  part  in  hay,  part  cut  green     12 

0 

0 

I 

0 

10 

Turnips                  -                 -                -              i 

0 

0 

0 

0 

20 

^     In  gardcn-ftufFfor  the  family,  viz.  beans. 

f^         peas,  cabbages,  leeks,  &c.               -              0 

0 

0 

0 

0 

30 

iC-H 

0 

O* 

3 

0 

0 

Dedu<51:  rent               ^.900  including  the  houfe. 

k 

Seeds,  c*^c.               300 

Value  of  labour     10   10     0 

£'^1     ^-     0        ^54    0     0 

•-W  V«4 

2320 

Profit    ^.30  18     o    if  fold  at  market,  ex- 

clufve  ''f  butter. 
*^  His  flock  was  two  cows  and  two  pigs  :  one  of  bis  cows 
had  a  fummer's  gait  for  twenty  weeks  with  his  landlord. 
The  land  was  partly  ploughed  and  partly  dug  with  the  fpade, 
cultivated  (the  ploughing  excepted)  by  the  man,  his  wife, 
and  a  pirl  about  twelve  years  of  age,  in  their  /pare  hours 
from  their  daily  hired  work,  feldom  a  whole  day  off,  except 

*  ThcTe  fums  are  conformable  to  the  prices  of  this  year,  but  it  is  evi- 
den:  that  in  other  feafons  ihey  muft  in  general  be  lower. 

in 
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inliarveft;  made  the  rent  in  butter,  befides  a  little  ufed  in 
the  family.  The  man  relates  that  he  thinks  he  clears,  one 
year  with  another,  from  the  three  acres,  about  £.;^o.  The 
daily  wages  his  family  earns,  about  keep  them.  It  is  very 
evident  that  this  man  clears  from  his  three  acres  more  than 
a  farmer  can  poflibly  lay  by  from  more  than  eighty  acres  of 
land  in  the  common  hufbandry  of  the  country,  paying  for 
horfes,  fervants,  &c.;  and  it  muft  be  obvious  to  every  one  how 
great  the  advantages  muft  be  to  fociety  by  cultivating  land  in 
this  manner.  It  would  have  taken  more  than  half  the  quan- 
tity of  his  three  acres  in  pafture  for  one  cow-  at  grafs  during 
half  the  year;  whereas  (excepting  the  fummer's  gait  for  one 
of  his  cows,  as  mentioned  before)  his  ftock  of  two  cows  and 
two  pigs  is  kept  and  carried  on  the  whole  year.  The  family 
lives  well,  and  a  handfome  fum  has  been  yearly  faved  to  place 
out  two  fons,  and  fupply  them  with  clothes,  wafhinor,  &c. 

"  I  am,  &c.         HENRY  VAVASOUR, 

*^  P.  S.  The  man's  name  is  Thomas  Rook.'* 


XXXVI.    Conjcdures  refpeBing  the  Origin  of  the  American 

Nations, 

[Concluded  from  p.  119.] 
6.  Arrows  the  Sj>?nbol  of  a  general  Proclaviation, 

JL  HESE  arrows,  which  were  blunt,  were  not  feathered, 
and  had  a  greater  refemblance  to  fmall  fticks  than  to  arrows. 
They  were  employed  at  firft  for  foretell mg  future  events.  The 
names  of  the  objecSls  refpecling  which  information  was  re- 
quired were  written  upon  two  of  them,  and  a  third  remained 
without  writing;  one  arrow  contained  the  things  good  or 
bad  which  had  been  obferved,  and  another  forbade  them. 
All  the  three  were  put  into  a  covered  veflel,  and  on  drawing 
one  of  them  out,  the  perfon  wh.)  confiiUed  this  kind  of  oracle 
knew  what  to  do.  If  the  thing  was  allowed,  the  perfon  pro- 
fccuted  his  purpofe;  if  it  was  forbidden,  he  purfued  meafures 
of  a  dift'erent  kind  :  but  if  the  arrow  without  writing  was 
drawn  out,  it  was  believed  that  the  proper  period  for  engaging 
in  the  undertaking  had  not  yet  arrived.  Thefe  arrows,  how- 
ever, are  not  the  kind  here  alluded  to,  but  thofe  by  which 
the  aflcmbling  of  a  whole  people  was  forbidden.  They  were 
much  ufed,  in  particular,  in  the  northern  kingdoms.  "  \Vhen 
an  army  comes  into  the  land,"  fay  the  Norwegian  laws,  *'or 
when  any  inrurre<Slion   takes  place  in  the  country,  a  mef- 

9  %- 
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fage  (lick  (Tiall  be  cut  and  fent  through  it."  In  Sweden, 
orders  for  fummoning  the  magiftrates  to  adminifter  jurtice, 
as  well  as  every  other  melTage,  in  the  time  of  peace  as  well  as 
war,  were  iflfued  in  the  like  manner.  According  to  all  ap- 
pearance the  art  of  writing  was  then  unknown,  and  therefore 
fuch  fticks  were  employed  inftead  of  circular  letters.  The 
fame  cullom  has  been  obferved  among  the  Moguls  in  Siberia, 
among  the  0(Haks  and  the  Tartars.  Barlaeus  fays,  that  the 
American  favages  of  Chili,  when  they  intended  to  make  war 
on  the  Spaniards,  fent  an  arrow,  with  a  firing  faftened  to  it, 
to  their  neighbouring  allies.  If  the  chief  received  the  arrow, 
it  was  a  fign  that  he  was  refolved  to  fupport  the  war;  he 
made  a  knot  on  the  ftring,  and  fent  the  arrow  to  the  next. 
The  other  chiefs  did  the  fame,  and  the  meffenger  returned 
with  his  arrow,  having  the  ftring  full  of  knots.  Le  Gentil, 
who  made  a  voyage  round  the  round,  fays  that  the  knots  are 
of  different  colours,  which  not  only  denote  the  plan,  but  the 
place  and  day  on  which  it  is  to  be  carried  into  execution. 
Don  Antonio  de  Ulloa,  however,  fays  nothing  of  the  knots 
being  of  different  colours,  but  in  other  refpe«Sls  he  coincides 
with  the  abovementioncd  writers. 

7 .   Tattooing  on  the  Face  a?id  whole  Body, 

Flspires  cut  out  in  the  fkin  of  the  human  body  were, 
according  to  the  teflimony  of  Herodotus,  tokens  of  a  noble 
birth.  Ammianus  Marcellinus  fays  that  the  Huns  cut  out 
fio-ures  on  the  cheeks  of  their  new-born  male  children,  with 
a  view,  as  he  fuppofcs,  of  preventing  the  growth  of  the 
beard.  This,  however,  does  not  appear  to  have  been  the  real 
caufe ;  for  the  Huns,  like  their  neighbours  the  Chinefe,  had 
from  nature  very  little  beard,  and  only  a  few  ftraggling  hairs 
on  the  cheeks  and  chin.  We  are  informed  by  Claudian  that 
the  Pi6ls,  formerly  a  people  of  Great  Britain,  and  the  Ge- 
loni,  a  people  ot  Greek  extra6lion  who  inhabited  on  the 
Dnieper,  made  figures  on  their  limbs  with  an  iron  inftru- 
ment.  This  practice  is  very  common  in  Siberia  among  the 
Tunti^ufians,  as  we  are  exprefsly  told  by  Gmelin  the 
elder,  in  the  account  of  his  travels.  In  the  fmall  ifland  of 
"Nleangis,  not  far  from  Mindanao,  the  men  as  well  as  the 
women  cut  out  figures  on  their  (kin  according  to  a  certain 
pattern;  they  then  put  into  the  wounds  finely  pulverized 
gum,  and  afterwards  rub  over  them  a  certain  falve.  Captain 
Dampier,  who  examined  a  Miangi  prince,  fpeaks  highly 
of  this  kind  of  painting,  and  fays  that  it  is  exceedingly 
beautiful,  and  that  the  flowers,  leaves,  &c.  are  fo  inge- 
nioufly  executed,  that  they  befpeak  no  fmall  degree  of  art. 
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We  are  told  by  Lady  Mary  Wortley  Montague,  ttiat  tl-e 
women  in  the  neighbourhood  of  Tunis  ornament  their  neck, 
face,  arms,  and  (houlders,  with  flowers,  ftars,  and  figures  ot* 
all  kinds,  which  are  burnt  in  with  gunpowder;  and  that 
this  is  confidered  as  a  mark  of  extraordinary  beauty.  The 
women  on  the  river  Gambia,  when  young,  form,  on  their 
neck,  bread,  and  arms,  with  a  hot  needle,  figures  of  all 
kinds,  which  have  the  appearance  of  flowers  worked  on  fiik, 
and  which  never  are  obliterated.  In  the  kingdom  of  Widah, 
young  maids  are  prepared  for  the  fervice  of  the  great  fnake, 
which  is  their  principal  Petiili,  or  deity,  by  fcratching  out 
various  figures,  particularly  of  fnakes,  on  their  fkin  with  an 
iron  inflrument,  bv  which  means  their  fkin  has  the  appear- 
ance of  fine  figured  fatin.  This  is  a  fign  that  fucli  perfons 
are  devoted  to  the  8i:reat  ferpent. 

The  favages  of  the  iithmus  of  Darien,  in  America,  form 
fisfiires  on  their  bodies  in  like  manner.  They  make  an  out- 
line  of  the  figure  they  intend  to  paint,  fays  Wafer,  and  prick 
it  with  a  thorn  till  the  blood  guflies  out;  they  then  befmear 
the  place  with  the  colour  moft  agreeable  to  them,  and  the 
figures  cannot  afterwards  be  eifaced.  This  cuftom  was  very 
prevalent  in  many  countries  of  America,  fuch  as  Florida, 
Virginia,  Louifiana,  and  Canada,  and  even  in  the  cold  climate 
of  Greenland.  The  women,  acccording  to  Anderfon,  few, 
with  a  thread  which  they  have  drawn  throuo;h  the  foot  of 
their  lamps,  between  the  eyes,  on  the  cheeks,  chin,  and 
ears,  all  kinds  of  fmall  charat'^ers  between  the  (kin  and  the 
flefti,  the  black  marks  of  which,  when  the  wounds  have 
healed  up,  conftantly  remain,  and  have  a  refemblance  to  the 
well-known  figures  w-hich  thole  who  vifit  the  holy  fepulchre 
caufe  to  be  formed  on  their  arms. 

8.  Scalping  Prijoners,  or  Knonzes  who  have  been  kilUd 

in  Batdtu 

This  operation  was  performed  in  the  following  manner: 
The  (kin,  being  cut  on  the  forehead,  was  torn  off  backwards 
to  the  ears  and  the  hind  part  of  the  head.  The  Ikin,  after  a 
certain  preparation,  was  made  to  airmne  a  round  form,  then 
ftuck  upon  the  end  of  a  pole,  and  carried  about  in  triumph, 
A  paflTage  in  Herodotus  relating  to  this  fubje6l  has  been  im- 
properly tranilated  by  Gronovius,  for  it  alludes  to  the  fcalp 
taken  from  an  enemy  killed  in  battle.  The  Scythians  free^l 
it  from  the  flefli  adhering  to  it  by  means  of  the  rib- bone  of 
an  ox,  and  then  gave  it  the  fame  preparation  as  their  leaihtT 
in  order  to  render  it  durable.  A  remarkable  pafiage  on  this 
fubje£l,  alfo,  occurs  in  Orofius.     Speaking  of  the  Cimbrir 
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and  Teutonic  women,  he  fivs  tl^ey  defmcied  thcmfelves  cou-/ 
rageoufty  againft  ihe  Romans  till  the  fkln  ot  their  head  waS 
pulled  ovef  their  e:\rs,  in  which  Hate  they  were  left  to  their 
fate.  It  niav  naturally  be  afked  where  the  Romans  acquired 
this  barbarous  pratlice,  of  which  no  other  inftance  is  to  be 
found  in  antient  hidory.  I  am  therefore  inclined  to  think 
that  the  Cimbii  had  firft  treated  the  Roman  prifoners  in  the 
fame  manner,  and  that  the  Romans,  out  of  revenge,  copied 
their  example.  The  Cimbri  may  have  inherited  this  practice 
from  the  Scythians  their  anceftc^rs.  We  are  told  by  Ammi- 
anus  Marceilinus  that  the  Alani,  \vho  lived  beyond  the  Falu9 
Maeotis,  ftripped  the  (kin  from  the  heids  of  their  vanquiflied 
enemies,  and  fufpended  it  from  their  horfes  as  an  honourable 
trophy  of  victory. 

In  North  America  this  barbarous  pra6i:ice  is  exceedingly 
common,  efpccially  among  the  favages  of  Canada.  The  molt 
reniarkable  circumltance  here  is,  that  fome  of  thofe  who  are 
fcalped  furvive  the  operation.  Laliteau  aflferts,  that,  during 
the  courfe  of  his  miffion,  he  faw  the  wife  of  a  Frenchman 
in  Canada  who  was  cured  after  the  operation,  and  continued 
in  good  health. 

9.  Putting  to  Death  old  and  injirm  Verfons, 

Herodotus  fpeaks  of  an  Indian  nation,  whom  he  calls  the 
Pagtei,  w  ho  put  to  death  and  ale  tlicir  old  and  infirm  people, 
both  male  and  female.  The  firft  inhabitants  of  Sardinia  had 
a  law,  in  virtue  of  which  children  were  obhfied  to  kill  their 
parents  when  they  had  palled  the  age  of  70.  Hartknoch 
fpeaks  of  a  like  practice  among  the  antient  Pruflians.  It  is 
well  known,  in  regard  10  the  northern  nations,  that  old 
people.  Who  had  become  ufelefs  on  account  of  their  great 
age,  precipitated  them(elves,  partly  with  their  own  confent 
and  partly  by  compulfion,  from  a  mountain  into  the  fea. 
As  long  as  a  Hottentot  is  fit  for  labour,  he  is  fure  of  life; 
but  when  he  becomes  old,  and  incapable  of  performing  the 
ufual  occupations,  a  hut  is  built  for  him  in  a  diitant  place, 
vvherc  he  is  left,  and  where  he  either  dies  of  hunger  or  is 
torn  to  pieces  by  wild  beafts.  Kolben,  who  mentions  this 
fa^l:,  having  reproached  them  for  .this  inhumanity,  they  re- 
plied, that  the  Dutch  Ihowcd  much  greater  cruelty  to  their 
lick;  ''for  you  leave  them  (faid  they)  to  peri  fli  gradually, 
amidft  long  and  lingering  pain;  whereas  we  {xtit  them  at 
once  from  all  their  torment."  The  Kamtfchatkans  and  Ja- 
kutiaus  do  the  fame  thing:  they  build  huts  for  their  fick  in 
a  foreft,  leave  them  there  with  fome  food,  and  pay  no  further 

attention  to  themr 
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'>  The  favage  Americans  of  Brazil,  according  to  Plfo,  put  to 
death  thofe  who  laboured  under  incurable  difeafes.  When 
any  perfbn  in  the  province  of  Terra  Firma  was  (ick,  he  was 
carrried-  by  his  relations  to  the  neartft  mountain,  where  he 
was  put  into  a  hammock  which  was  fufpended  from  a  tree, 
and  the  relations  danced  and  fung  around  it  the  whole  day. 
They  then  left  food  and  drink  to  ferve  him  for  feveral  days, 
and  departed.  If  he  recovered  his  ftrength  fo  far  as  to  be 
able  to  return  home,  they  received  him  with  every  demon- 
ftration  of  joy  ;  if  he  remained  fick,  they  provided  for  him  a 
new  fupply  of  food  and  water;  but  if  they  found  him  dead, 
he  was  immediately  put  into  a  deep  hole  made  on  the  fpot, 
with  a  little  food  and  water. 

lO.   Virginity  little  valued  among  the  Barbarians, 

Marco  Polo,  in  his  defcription  of  the  eaftern  countries, 
fays,  that  in  the  kingdom  of  Thibet  it  was  not  cuftomary  to 
marry  a  virgin.  Married  women  carried  their  daughters  to 
ftrangers,  that  they  might  cohabit  with  them  during  their 
flay  in  the  country  :  and  when  a  young  girl  feparated  from 
her  lover,  (he  requefted  from  him  fome  fmall  prefent,  as  a 
memorial  and  a  token  that  fhe  had  flept  with  him.  This 
{he  wore  as  an  ornament  when  flie  went  abroad  ;  and  thofe 
who  had  the  grcatell  number  of  fuch  marks  w^ere  always 
moft  efteemed.  The  fame  thing  is  related  by  Rennefort  of 
the  inhabitants  of  Madagascar,  and  by  Gerber  of  the  people 
of  Tauliftan. 

In  Brazil,  the  young  women  before  they  are  married  refign 
themfelves,  without  (hame,  to  the  embraces  of  the  unmarried 
men.  Their  relations  frequently  offer  them  to  the  firft  perfon 
that  occurs ;  fo  that,  according  to  the  tellimony  of  Leri,  not 
a  fingle  virgin  is  found  among  thofe  who  enter  into  the  ftate 
of  marriage.  The  favages  of  Quito,  according  to  Ulloa,  are 
fo  fuolifli  as  to  imagine,  that  if  the  perfon  they  have  chofen 
for  their  bride  has  not  before  had  intercourfe  with  another 
man,  it  is  an  undoubted  fign  of  her  not  being  of  great  value. 
To  their  honour,  however,  it  muft  be  added,  that  when  they 
once  enter  into  the  ftate  of  wedlock  they  abftain  from  all 
intercourfe  with  other  men ;  and  among  thefe  people  adul- 
tery is  puniflied  with  death. 

Among  fome  favage  nations,  however,  it  is  cuftomary  for 
the  men  to  proftitute  their  wives*  It  is  afferted  by  Muller 
that  this  is  the  cafe  among  the  Tfchukti ;  and  Regnard  givefi 
the  fame  account  of  the  Laplanders,  la  Cumana,  a  diifridt 
of  the  continent  of  South  America,  a  woman  does  not  lofe 
her  honour  or  reputation  if  die  fubmits  to  the  embraces  of 
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<  another  man  bv  the  confent  of  her  hufband. "   But  if  {he  docf 
fo  without  his  knowledge  he  has  a  right  to  put  her  to  death. 

Thefe  aecounts  might  be  confidered  as  fabulous,. were  they 
not  confirmed  by  different  authors  ancient  and  modern,  laity 
\  as  well  as  clergy,  fome  of  whom  were  eye-witneires  to  what 
.  they  relate.  Herodotus,  fpeaking  of  the  Thraciahs,  fays  that 
they  permitted  their  daughters  to  have  promifcuous  inter- 
-courfe  with  whomever  they  pleafed.  We  are  told  by  the 
fame  author  that  it  was  a  law  among  ,the  Babylonians,  that 
all  the  women  of  the  country  {lioi^ld,  once  in  their  lives,  ex- 
pofe  themlelves  to  the  embraces  of  Grangers  in  the  temple  of 
yenus.  Each  fat  in  a  particular  place,  feparated  from  the 
other  by  a  rope  ftretched  between  them ;  aiid  duril  not  move 
from  her  ftation  till  fome  one  threw  apiece  of  gold  into  her 
lap,  and  made  her  retire  with  him.  The  handfome  women 
were  foon  engajred;  but  the  "ugly  fometimes  remained  a  long 
^tirne,  even  three  years,  without  being  folicited  by  any  one. 
On  this  occafion,  the  prophet  Baruch,  a  much  older  writer 
than  Herodotus,  fays,  that  the  one  were  foon  fet  at  liberty, 
but  that  the  others,  who  were  obliged  to  remain  fitting, 
were  expofed  to  ridicule,  becaufe  thev  had  not  been  thought 
■H'orthy  of  having  their  girdle  unloofed.  Slrabo  gives  exadlly 
the  fame  account  of  this  circumitance  as  Baruch  and  Hero- 
dotus do. 

Another  cuftom  among  the  favages,  no  lefs  fingular, 
•.  is  what  is  called  their  marriage  proof.  In  the  kingdom  of 
Congo,  in  Africa,  young  people  of  both  fexes  beat  each  other, 
in  order  to  fee  whether  they  can  endure  each  other.  Both 
are  equally  at  freedom  to  feparate,  in  cafe  they  do  not  fuit 
each  other.  Ulloa  mentions  a  like  cuftom  among  the  In- 
dians of  Quito.  I  remember  to  have  read  fomevvhere  that 
this  curtom  prevailed  formerly  in  the  Briiiih  ifles,  and  that 
it  is  fiill  pradifed  in  fome  parts  of  Ireland  and  Scotland. 

Were  I  to  enlarge  further  on  this  fubje6t,  a  whole  book 
■might  be  formed  of  the  manners  and  cuftoms  which  the 
Aniericans  have  in  common  with  the  people  of  other  quarter* 
of  the  globe.  But,  that  I  may  come  nearer  to  the  objedt 
in  queftion,  I  fliall  here  take  a  (liort  view  of  the  Angular 
-cuftoms  which  the  Americans  have  in  common  with  thtf 
Chinefe  and  tlie  inhabitants  of  the  weftern  part  of  Africa  ex- 
chifively. 

1 1 .   Comparifon  of  the  America7is  with  (he  Chinefe. 

I.  "fhe  Peruvians  had  four  grand  feftivals  in  the  courfe  of 
the  year;  the  principal  of  which  was  held  at  Culko,  the  ca- 
pital of  the  countrj,  immediately  after  the  folllice;  the  fecond 
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and  third  were  .celebrated  at  the  time  of  the  equinoxes;  the 
fourth  had  no  fixed  period.  Thefe  feftivals  of  the  Peruvians 
have  a  great  fimilarity  to  thofe  of  the  Chinefe,  both  in  number 
and  the  times  when  celebrated;  with  this  difference,  that  the 
Chinefe  obferve  with  great  attention  the  four  periods  of  the 
year,  viz.  the  two  fdlftiees'and  the  tvvo  equinoxes. , 

2d,  The  Peruvian  and  Chinefe  monarchs  both  aflTumed  the 
title  of  Children  of  the  Sun,  from  which  deity  they  pretended 
to  bie  defcended. 

3d,  Within  the  city  of  Culko  was  a  field  which  no  one 
was  allowed  to  cultivate  but  the  Peruvian  monarchs  and 
their  family.  This  alTbrds  a  new  reafon  .for  eonje6luring 
that  the  Peruvians  were  a  Chinefe  eolony;  for  the  monarchs 
of  China  retained  alfo  a  piece  of  land,  which  was  fet  apart 
for  them  and  their  family. 

4th,  To  this  we  may  add,  that  the  Chinefe  and  the  Perils 
tian  monarchs  were  invefted  with  fpiritual  as  well  as  tem- 
poral power^  and  that  the  political  eftablifhments  in  both 
countries  were  excellent  of  their  kind. 

5th,  The  Creole  ladies  in  Peru,  according  to  the  teftimony 
of  Frezier,  are  exceedingly  fond  of  fmall  feet.  Thofe  who 
have  the  fmalleft  are  reckoned  more  perfeft  than  the  reft ; 
and  therefore  their  feet  are  confined,  at  a  very  early  period, 
in  narrow  (hoes.  Who  does  hot  know  that  among  the  Chi- 
nefe women  fmail  feet  are  accounted  a  great  beauty  ?  This 
cultoni  may  have  come  alfo  from  China;  though  Frezier  al- 
ludes only  tb  the  Creoles,  and  not  to  the  original  inhabitants 
of  the  country ;  for  it  may  have  l)een  introduced  before  the 
arrival  of  the  Spaniards  in  Peru ;  and,  if  that  be  the  cafe, 
the  Creole  ladies  received  this  cuftom  from  the  Indians,  and 
the  Indians  from  their  anceftors  the  Chinefe. 

6thj  The  Peruvians  had  no  writing,  but  inftead  of  it  they 
made  ufe  of  their  quipu;  which  word,  properly  fpeaking, 
fignifies  knots,  but,  according  to  the  more  extenfive  meaning, 
a  reckoning,  catalogue,  or  lift  of  fomething.  The  Chinefe, 
before  the  invention  of  their  writing,  made  ufe  alfo  of  fuch 
knots  to  convey  their  ideas  to  dlftant  places. 

The  Peruvian  qnipu  were  threads  of  diflerent  colours,  each 
of  which  had  its  peculiar  meaning;  for  example,  yellow  de- 
noted gold  ;  white,  filver ;  red,  warriors,  &c.  The  Peru- 
vians employed  them  chiefly  for  keeping  accompts  ;  in  which 
they  were  fo  expert,  that  they  could  reckon  as  faft  with  thefe 
threads,  as  the  readieft  accomptant  can  in  Europe  with  pen 
and  ink.  By  tins  method  they  could  calculate  the  number 
of  the  inhabitants  in  the  whole  country,  according  to  their 
;3oe  and  fex  :  an  account  was  kept,  by  means  of  thefe  knots. 


^44  CofjjgSlures  reJpeBing  the 

of  all  the  taxes  which  the  inca  received  annually  ;  they  con- 
tained alfo  the  roll  of  all  the  warriors,  and  a  lift  of  the  births, 
deaths,  Sec. 

They  denoted  alfo  certain  words  or  modes  of  fpeech  :  when 
the  inca,  for  example,  fent  an  embalTy  to  any  foreign  powers, 
the  latter  could  comprehend  the  inca's  meaning,  though  they 
did  not  underftand  the  proper  words.  What  fome  hiTtoriani 
aflert,  that  the  Peruvians  employed  different  coloured  threads, 
with  knots  upon  them,  in  the  fteadof  our  tvventy-four  letters, 
is  entirely  falfe.  They  could  always  exprefs  any  thing,  toge- 
ther with  the  circumftances  of  time  and  place,  but  never  the 
meaning  in  literal  words ;  much  lefs  were  thefe  knots  a  fub- 
flitute  for  hiftorical  books.  Garcilaflb  de  la  Vega,  therefore, 
a  defcendant  of  thefe  incas,  did  not  compofe  his  hiftory  from 
information  preferved  by  means  of  thefe  parti-coloured  knots, 
but  from  the  oral  tradition  of  his  predecefTors. 

In  a  word,  thefe  quipu  were  merely  arbitrary ;  for  they 
could  be  changed  at  pleafure,  and  arranged*  in  a  quite  dif- 
ferent manner.  The  incas,  therefore,  did  not  always  adopt 
the  fame  arrangement;  but,  according  to  the  nature  of  the 
thing,  changed  one  colour  for  another,  fiiited  to  the  meaning 
they  had  affigned  to  them.  If  the  Peruvians,  therefore,  came 
originally  from  another  quarter  of  the  world,  they  aredefcend- 
cd,  in  my  opinion,  from  the  Chinefe.  The  diftance  between 
thefe  two  nations  is,  however,  too  great;  whether  they  tra- 
verfcd  the  Pacific  ocean,  paflTed  through  the  ftraits  of  Magel- 
lan, or,  what  amounts  to  the  fame  thing,  doubled  Cape  Horn, 
The  laft  way  is  longer  than  the  firft,  and  by  far  too  difficult 
and  dangerous.  Their  palTage  through  the  Pacific  ocean  may 
have  been  occafioned  by  fome  accident;  though,  in  my  opi- 
nion, thev  did  not  all  arrive  at  the  fame  period.  They  might 
land  on  fome  of  the  iflands  which  they  found  by  the  way, 
reft  there  for  a  time,  and  provide  themfelves  with  a  further 
fupply  of  provifions.  It  may,  however,  be  objected,  that  the 
Chinefe  ftiips  were  made  of  too  frail  materials  to  hold  out 
during  fuch  a  long  paflage.  But  we  have  every  reafon  to 
think  that  the  Chinefe  vefTels  would,  on  tlie  contrary,  be 
fufficient  for  thatpurpofe;  efpecially  as  we  know  that  the 
Ruflians  who  live  on  the  Jakuik  have  proceeded  with  their 
paltry  veftels  from  the  Lena,  paft  the  Eiilen  and  Tfchuktfchi 
Nofs,  as  far  as  the  mouth  of  the  Anadir;  which  the  largeft 
and  ftrong-"ft  built  fliips  employed  for  the  expedition  fent  oyt 
undet  the  emprefs  Anne,  and  which  coft  fo  much  expcnfe, 
could  not  have  dbne.  Who  firft  peopled  Solomon's  iflands, 
between  Afia  and  Americ'a,  which  were  difcovered  under  the 
reign  of  Philip  II.,  knd,  according  to  the  teftimony  of  Ulloa, 

were 
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were  found  to  be  inhabited  ?  The  Americans  had  no  flaps  ; 
and  confequently  it  mud  have  been  done  by  the  Chinefe, 
ahhough  the  paflage  from  China  is  much  longer  than  that 
from  America. 

This  conjedlure  receives  confiderable  weight  from  De- 
guignes,  who  has  diftinguiftied  himfelf  by  his  knowledge  of 
the  oriental  literature  and  hiftory ;  for  he  fays  exprefsly,  that 
the  Chinefe,  about  the  year  458,  carried  on  a  great  trade  to 
America  from  the  north-welt  part  of  California;  and  this 
opinion  is  adopted  by  Buache  the  geographer,  who  calls  the 
country  Quivara.  If  ii  be  true,  therefore,  that  the  Chinefe 
dilcovered  Quivara,  it  is  poffible  that  they  or  their  defcend- 
ants  may  have  gradually  proceeded  along  the  coaft  to  Peru, 
and  that  a  part  of  them  may  have  fettled  there.  It  is  not 
improbable  that  Mango  Capac,  the  fird  inca,  and  founder  of 
the  great  kingdom  of  Peru,  and  his  followers,  were  Chinefe. 

This  alfo  may  be  taken  into  confideration,  that  navigation 
among  the  difterent  nations  of  the  globe  has  never  been  on 
the  fame  footing  and  in  the  fame  llate.  The  cafe  is  the  fame 
in  this  refpe^l  as  with  commerce,  the  arts,  and  the  fciences. 
They  are  conveyed  from  one  nation  to  another,  and,  by  their 
influence,  convert  ignorant  favages  into  enlightened  people, 
and  civilized  and  poHfhed  nations  into  rude  barbarians.  Who 
were  more  expert  in  navigation  and  trade  than  the  Phoeni- 
cians ?  They  founded  important  colonies  both  in  Africa  and 
Europe,  and  carried  on  a  great  trade  on  the  Atlantic.  Thp 
Egyptians  coalled  along  the  whole  peninfula  of  Africa,  pro- 
ceeding from  the  Red  to  the  Ethiopic  fea;  then  round  the 
Cape  of  Good  Hope  to  the  Atlantic  ;  thence  to  the  Mediter- 
ranean, and  fo  back  to  Egypt.  The  Greeks  had  large  fleets 
both  for  the  purpofes  of  war  and  of  commerce.  They  de- 
flroyed  the  naval  power  of  Xerxes,  and  by  thefe  means  re- 
llored  the  freedom  of  their  country ;  but  the  importance  of 
thefe  peoj)le  has  vaniflied,  and  they  muft  now  groan  under 
a  foreign  yoke  till  it  fliail  pleafe  Providence  to  lend  them  a 
deliverer. 

12'.   Co7tipariJon  of  the  Americans  ivith  the  Africans  on  ther 

wejlern  Coajl  of  Africa, 

Among  the  people  of  the  Old  World,  who  in  their  cuflpms 
and  manners  bear  a  refeniblance  to  the  Americans',  of  which 
fome  inllances  have  been  already  given,  we  ought  to  com- 
prehend, in  particular,  the  inhabitants  of  the  wellern  coaft 
of  Africa.  They  have  more  cuiloms,  &c.  iri  common  with 
the  American  nations  than  all  the  other  people  of  the  earth, 
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and  from  tjieni  alone  it  would  appear  that  the  Americani 
are  defcended.    Of  this  I  (liall  here  give  a  few  proofs. 

ift^  The  Hottentot  women,  from  the  age  of  twelve,  always 
wear  thongs  of  flieep  or  calves  fkin  wrapped  round  their  legs 
from.jhe  knee  down  to  the  ancle  bone.  The  inhabitants  of 
the  Caribee  iflands,  in  America,  bind  fimilar  thongs  around 
the  legs  of  their  women  after  the  age  of  twelve,  only  with 
this  dirference,  that  the  latter  are  of  cotton.  This  difference,^ 
is  owing  to  the  Hottentots  having  plenty  of  cattle  and  fheep, 
irt  which  the  Caribs  are  deficient.  The  women,  therefore, 
alone  wear  fuch  bandages  on  their  legs ;  the  reafon  of  which 
perhaps  is,  that  the  women  go  out  to  the  fields  and  woods  to 
labour,  and  confequently  muft  fecure  their  legs  and  feet  from 
being  pricked  by  briers  and  thorns. 

"2d,  When  a  Hottentot  widow  intends  to  marry  again,  for 
each  hufband  with  whom  fhe  is  afterwards  united  flie  muft 
cut  off  a  ioint  of  one  of  her  finpTrs,  always  becrinninir  with 
the  little  finger.  The  Tucumans,  a  people  of  Brazil,  nave  a 
(imilar  cuftom ;  for  on  certain  occafions,  but  of  a  different 
nature,  they  muft  cut  off  one  finger  of  the  left  hand.  The 
Hottentot  womt n  cut  off  a  joint  when  they  marry  again,  but 
the  Brazilians  cut  off  their  fingers  on  the  death  of  their  neareft 
relations. 

3d,  The  Hottentot  and  the  Carib  women  bend  the  limbs 
of  their  deceafed  friends  till  they  affume  that  form  which  they 
had  in  the  mother's  womb. 

'4th,  The  idolatrous  negroes  in  Africa  have  almoft  the 
fame  religious  ceremonies  as  the  Americans,  but  it  would  be 
too  tedious  to  enumerate  them.  Thofe  defirous  of  making 
tlie  comparifon  may  perufe  the  account  of  George  Candidius^ 
the  Dutch  clergyman. 

I  have  concluded,  from  the  cuftoms  common  to  both  na- 
tions, that  the  Peruvians  are  defcended  from  the  Chinefe, 
though  they  are  feparated  by  an  extenfive  ocean.  If  this  be 
probable,  the  probability  in  regard  to  the  inhabitants  of 
the  weftern  -coaft  of  Africa  is  ftill  greater,  for  of  all  people 
of  the  earth  thefe  approach  the  neareft  to  the  Americans. 
Thefe  two  people,  however,  are  feparated  by  the  Atlantic; 
but  the  breadth  of  it  from  Guinea  to  Brazil  is  not  more  than 
twenty. degrees;  and  befides  this,  an  eafterly  wind  generally 
prevails  in  that  fea,  which  fometimes  drives  the  European 
fhips  to  the  coaft  of  Brazil.  I  am  not,  however,  of  opinion 
that  America  was  people4  from  China  and  the  weftern  coaft 
of  Africa  alone.  Asthefmall  boats  of  the  Laplanders,  which 
can  carry  only  one  man,  and  which  are  employed  for  catch- 
ing 
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ino-feals,  have  a  great  refemblancelo'thofe  of  the  trquimau.x.! 
Indians  and  the  Greenlanders,  there  is  fome'reafoii  t,9  con-  ' 
jc^£lure  that  the  northern  pdrt  of  Europe  has  alio  contributed  ' 
to  the  peopling  of  America  *. 


XXXVIT.  yln  Eiffay  on  Bleaching ;  fwith  the  Defcription  of  a, 
new  Method  of  Bleaching  by  Steam  according  to  the  PrO" 
cefs  of  O.  Chaptal;  and  on  its  yippltcation  to  the  Arts. 
By  R.  O'Reilly,  of  the  Academy  of  Bologna,  Member 
of  the  Lycaum  of  the  Arts,  ^c. 

[Continued  from  p.  iii  ] 

Of  Cotton, 

v><OTTON  is  a  filamentous  fubftance,  or  a  kind  of  down, 
which  envelops  the  feeds  of  the  cotton  plant.     This  plant  or"* 
fhrub  comes  from  the  eaft,  and  grows  only  in  warm  climates. 

This  fubftancc,  after  being  feparated  from  the  feeds,  is- 
always  char'ged  with  a  coarfe  colouring  matter,  which  foils, 
it,  and  renders  it  opake.  The  prefence  of  this  un<ftuous  ■ 
matter  is  proved  by  the  flownefs  with  which  cotton  abforbs'-' 
water  before  it  is  fcoured,  and  by  the  force  with  which  it . 
abforbs  it  after  the  operation  ;  by  which  means,  from  being- 
opake,  it  is  rendered  clear  and  tranfparent. 

Cotton  varies  a  great  deal  in  its  qualities,  according  to  the 
different  kinds,  the  climate  where  produced,  and  the  culture 
employed.  Its  colour  is  fometimes  yellow  and  fomelimes 
white,  but  in  general  it  is  of  a  dirty  yellow. 

To  bleach  it,  does  not  require  the  fame  preparations  as 

*  In  a  little  known  work  intitled  An  AccowU  of  the  Ijlands -of  Orkney^  by  , 
James  WaUace,  M,  D.  and  F.RS.  London  1700.  8vo.  it  is  ftated,  p.  60 
and  6 1,  that  North  Americans  and  Greenlanders, called  there  Finn-men^Xszvt. 
been  fometimes  driven  in  their  fmail  leather  boats  to  the  Orkney  iilands  by  ■ 
the  dorms  and  currents.     In  the  year  i6^'2  a  ftranger  of  this  kind  arrived  , 
in  his  boat  at  the  extremity  of  the  illaud  Eda.  where  a  great  number  of  the 
inhabitants  afl'embled  to  fee  him;  but,  on  a  boat  being  ftnt   out  to  catch ., 
him,  he  foon  made  his  efcape.     About  the  year  i6!^4  an  American,  per- 
haps the  fame  perfon,  made  his  appearance  at  the  iilaod  of  Weflram      If 
it  was  poinblc  for  thefe  favages  to  get  to  the  Orkneys  in   fuch  wretched   . 
vcffels,  the  paflage  from  thence  to  America  would  bp  miich  more  poffible.t 
in  the  worft  veflels  employed  by  the  Europeans.  Many  of  the  fables  related  . 
in  regard  to  Tritons  and  Syrens,  friid  to  have  been  feen' formerly  on  the 
coafls  of  Europe,  might  perhaps  be  explained  by  fimilar  circumftanccs  of 
Greenlanders  or  Elquimaux  Indi.ns,  driven,  thither  in  the  like  manner. 
According  to  Dr.  Wallacq,   an  Indian  canoe,  with  a  paddle  and  arrows,.  , 
driven  on  fhore  at  the  Orkneys,  was  pi  eferved  in  the  mura:um  of  the  college 
ef  Edinburgh.  Anoihcris  prefcrved  in  the  church  on  the  ifiaud  of  Burra. 

0^4  hemp 
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hemp  and  flax.  The  firft  operation  confifts  in  fcourine  it  in 
a  (lightly  alkaline  folution,  or,  what  is  better,  by  expolure  to 
fteam  in  an  apparatus  we  (hall  defcribe  hereafter  *.  It  is 
afterwards  put  into  a  bafket,  and  rinfed  in  running  water. 
The  immerfing  of  cotton  in  an  alkaline  ley,  however  well 
it  be  rinfed,  always  leaves  with  it  an  earthy  depofit.  It  i« 
well  known  that  cotton  bears  the  aftion  of  acids  better 
than  hemp  or  Hax ;  that  time  is  even  neceflary  before  the 
aftion  of  them  can  be  prejudicial  to  it;  and,  by  taking  ad- 
vantage of  this  valuable  property  in  regard  to  bleaching, 
means  have  been  found  .to  free  it  from  the  earthy  depofit  by 
prefling  down  the  coiton  in  a  very  weak  folution  of  i'ulphuric 
acid,  and  afterwards  removing  the  acid  by  wafhing,  left  too 
long  remaining  in  it  (liould  deftroy  the  cotton. 

Of  the  Oxygenated  Muriatic  Acid, 

This  acid  is  one  of  the  moft  valuable  difcoveries  of 
modern  chemiftry,  for  which  we  are  indebted  to  Scheele. 
BerthoUet  is  the  firft  who  applied  it  to  bleaching,  after  having 
carefully  examined  its  properties. 

The  muriatic  acid  is  greedy  of  oxygen,  and  takes  it  from 
almoft  all  its  combinations :  to  its  union  with  oxvgen  it  is 
indebted  for  its  deteriive  property.  Maniraneie,  a  metal  com- 
paratively of  Utile  value,  prefents  an  immenfe  refervoir  of 
oxygen,  which  the  muriatic  acid  fpeedily  difengages  from  it 
in  the  gafeous  form.  This  gas,  combined  with  water,  forms  ''' 
theoxygenated. muriatic  acid  of  the  bleachers.  Water  thus 
faturated  alTumes  a  greenifti- yellow  colour,  its  odour  has  a 
fuffocating  acridity,  arifing  from  the  emanation  of  the  gas, 
which  adheres  little  to  the  fluid  in  vvhich  it  has  been  con- 
centrated, and  which  every  moment  endeavours  to  efcape. 

This  acid,  then,  is  nothmg  bui  a  combination  of  the  mu- 
riatic acid  and  oxygen ;  but  the  latter  principle  adheres  but 
weakly  to  the  muriatic  acid,  as  is  feen  by  the  decoloration 
efFe6led  by  the  oxygenated  muriatic  acid,  which  reftores  it 
to  its  primitive  ftaie  of  fimple  muriatic  acid. 

All  vegetable  colours  are  attacked  by  this  acid,  and 
whitened  with  more  or  lefs  celerity:  this  depends  on  their 
greater  or  lefs  facility  of  combming  with  oxvgen.  The  co- 
louring matter  undergoes  a  real  flow  combuflion,  which  ter- 
minates by  the  formation  of  carbonic  acid,  which,  efcaping 
under  the  form  of  elaftic  fluid,  produces  what  we  call 
bleachmg. 

**  The  apparatus  allnd-id  to  has  been  already  defcribed  in  the  Philofo- 
phical  Magazine,  Vol.  V.  p.  jt;!,  under  the  tide,  ♦'  Account  of  a  ne-w 
Method  of  BUucb'wg  Cotton  "-—^i)  it. 
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Jn  whatever  manner  the  oxygenated  muriatvc  acid  is  pro- 
cured, it  is  evident  that  the  oxygen  adheres  to  it  only  weakly; 
and  It  is  on  this  property  that  the  poflibility  depends  of  pro- 
daring  fpeedily  in  mannfa^lories  that  aclion  which  the 
atniofphere  produces  but  flovvly,  and  of  bleaching  in  a  fpace 
of  tune  proportionably  ihort. 

Oxygenated  muriatic  acid  is  produced  by  diftiJling  together 
fulphuric  acid,  nianganefe,  and  muriate  of  foda,  (common 
fait,)  and  condenfmg  in  water  the  acid  gas  which  thence 
efcapes.  The  apparatus  and  proportions  of  the  ingredients 
will  be  treated  of  when  we  come  to  (peak  of  the  procelTes  tor 
bleaching  with  this  acid. 

Oxygenated  ISIuriates. 

Notwith (landing  the  little  affinity  which  fome  earths  and 
jilkalies  have  for  the  oxygenated  muriatic  acid, means  are  found 
to  combine  them  together,  and  to  compofe  fubftances  called 
oxygenated  muriates.  Of  the  earths,  none  but  lime  and  mag- 
neiia  can  be  conveniently  converted  into  oxy-muriates ;  and 
the  latter  is  even  too  dear  to  be  employed.  The  oxy-muriate  of 
lirne  isatpreient  ufed  at  all  the  bleaching-grounds  of  Ireland. 
For  the  prt)cefs  of  preparing  it  we  are  indebted  to  Tennant : 
he  combines  it  with  the  oxygenated  muriatic  acid  under  th« 
gafeous  or  liquid  form  ;  but  the  latter  is  preferable.  Lime 
water  faiurated  with  oxygenated  muriatic  acid  may  be  eiii- 
ployed  liquid;  or,  by  fuperfaturatinij  the  mixture,  the  earthy 
molecular  may  be  precipitated  to  the  bottom  of  the  appara- 
tus:  if  the  liquor,  which  is  always  lurcharged  with  oxygen- 
ated muriatic  acid,  be  then  drawn  off  by  means  of  a  fypFion, 
you  will  obtain  a  refiduum  faturated  with  that  principle,  the 
pafte  of  which  may  be  employed  in  the  proceflco  of  bleachintr. 
This  oxy-muriate,  under  the  concrete  form,  is  iufficiently 
impregnated  to  form  a  bleaching  ley  when  diflbived  in  water. 

The  alkalies  of  which  fuch  oxy-muriates  may  be  formed 
are  barytes,  potafl),  and  ftrontiun.  The  fird  and  the  ia^l  arc 
Hill  too  rare,  and  their  price  is  too  high,  to  fuit  that  oeco- 
nomy  which  the  proceffes  for  bleaching  requn-e;  but  thefe 
fubftances  have  begun  to  be  difcovered  in  France.  In  regard 
to  potadi,  we  are  already  acquainted  with  the  part  it  ads  in 
condeniing  the  oxygenated  muriatic  acid,  and  rendering  it 
inodorous.  To  obtam  the  fame  refults  with  oxy-muriate  of 
lime,  nothing  is  neceifary  but  to  faturate  it  in  like  manner. 

The  advantages  obtained  by  thele  preparations  are  very 
important. 

One  is  enabled  to  make  thefe  levs,  and  to  fend  to  a  diftnnce 
^hefe  muriates,  which  form  tlie  deterfivu  fubflancc,  without 

fear 
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fear  of  their  lofing  their  properties  'by  the  way:  I  havft  at 
Tcacly  mentioned  the  extreme  volatility  of  the  liquid  oxygen- 
ated muriatic  acid,  and  the  almoft  impoflibihty  of  traniport- 
ing  it  without  the  lols  of  nearly  one-half  of  its  ftrength  ;  and 
however  little  it  may  be  fhaken  in  its  paflTage,  the  acid  gas 
will  entirely  efcape.  We  fliall  fhow  hereafter  the  method  of 
preparing  and  employing  thefe  muriates  in  bleaching. 

The  fubftance  known  in  commerce  under  the  name  of 
p^taJJjy  and  which  a6is  fo  important  a  part  in  the  procefs  of 
bleaching,  is  a  faline  matter  produced  by  incinerating  plants 
or  wood,  and  lixiviating,  concentratino^,  and  calcining  the 
afhes.  The  ufe  of  ley  of  afhes  was  known  in  the  rcmoteft 
periods;  but  the  Germans  were  the  firft  who  taught  ii^to. 
concentrate  the  fait  diffufed  throughout  the  water  of  the  " 
folution,  and  to  which  they  gave  the  name  it  now  bears, 
from  the  vefllrls  employed  in  the  fabrication  of  it,  viz.  pot- 
iijhes,  or  potaih. 

Though  potaHi  be  very  common  in  nature,'  it  is  the  vege- 
table kingdom  which  prefents  it  to  us  in  the  greatelt  abun- 
dance. Chcniilh  are  divided  in  regard  to  the  queliion. 
Whether  this  fait  exifts  completely  formed  in  the  plants,  or 
is  prndiiccd  by  the  union  of  certain  principles  during  the 
combultion  ?  It  is  fufficient  for  the  bleacher  to  know  how 
it  is  obtained,  and  to  be  acquainted  with  its  moft  iiriking 
properties;  for  its  chemical  com.polition  is  entirely  unknown. 

The  method  of  obtaining  potafh  is  as  follows: — Burn 
herbs  of  every  kind,  except  marine  plants,  or  fuch  as  grow 
on  the  fea  fliore ;  then  lixiviate  the  allies  and  evaporate  the 
folutions,  by  which  means  you  will  have  a  faline  rcfiduum : 
calcine  this  faline  fubftance  in  a  reverberating  furnace,  and 
the  product  will  be  potafh.  This  fubftance,  as  foon  as  it  is 
taken  from  the  furnace,  attra6ls  the  humiditv  of  the  atmo- 
fphere ;  or,  to  fpcak  correctly,  it  endeavours  to  faturate  itfelf 
with  carbonic  acid  :  in  this  i^ate  it  forms  what  the  bleachers 
call  mild  alkali',  it  is  then  more  determent  than  foap,  and  lefs 
fo  than  caullic  alkali.  Potafh  is  exceedingly  foluble  in  water;  • 
it  requires  little  more  than  half  its  weight  to  diffolve  it.  The 
potaih  of  the  (liops  is  often  adulterated  with  other  faline  fub- 
llances,  and  commonly  with  the  fulphate  of  potaOi,  which 
is  purchafed,  at  a  low  price,  by  the  makers  of  aquafortis,  in 
glafs-houfcs,  See.  This  fait- degrades  the  quality  of  it,  and, 
by  its  little  folubility  in  water,  retards  the  operation  of 
bleaching.  This  fraud  niay  be  deteifted  by  one  property ; 
for,  as  fixtccn  parts  of  water  are  rc(|uired  to  dilfolve  one  of 
4  \X\\% 
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this  fulphate,  when  the  temperature  of  the  almofphere  is 
6^""  F.,  while  one  part  is  fufficient  to  diffolve  a  like  weight 
of  potafh;  one  needs  only  boil  together  an  equal  weight  of 
common  potafli  and  river  water  for  fome  minutes^  leave  it  to 
reft  twenty-four  hours,  and  then  decant  the  clear  ley  ;  if  the 
reiiduum  be  then  wafhed  with  a  fourth  of  the  qiaantity  of  the 
water  employed,  and  the  clear  liquor  be  poured  off,  the  re- 
maining dcpofit  will  be  compofed  of  foreign  falts  or  hetero- 
feneous  matters,  found  there  accidentally,  or  which  have 
een  employed  in  adulterating  the  potafli. 
We  have  mentioned  the  avidity  with  which  potafh  abforbs 
the  carbonic  acid.  As  this  principle  diminifhes  its  deterfive 
force,  it  muft  be  deprived  of  it  by  mixing  it  with  twice  its 
weight  of  lime;  then  lixiviating  it,  or,  what  is  ftill  better, 
pouring  faturated  lime  w^ater  into  a  folution  of  potafli  alfo 
ialurated,  and  until  the  lime  water  ceafes  to  give  a  precipi- 
tate. It  is  on  this  property  pofTefl'ed  by  alkalies,  of  uniting 
with  oils  and  fat  matters,  of  randering  them  foluble  in  water, 
and  difengaging  them  from  the  fubftances  with  which  they 
are  mixed,  that  the  theory  of  bleaching  with  foaps  and  alka- 
line mixtures  is  founded.  This  deterfive  force,  however, 
muft  be  moderated.  Potafli,  even  in  the  Itate  of  carbonate, 
attacks  not  only  the  colouring  matter,  but  the  fubftance,  alfo, 
of  flax,  hemp,  and  cotton  :  being  rendered  cauftic,  its  refolv- 
ing  force  is  increafed  ;  it  is  a  dangerous  enemy  when  its 
agency  is  abufed,  but  a  powerful  auxiliary  when  employed 
with  moderation. 

It  is  by  a  prudent  ufe  of  this  matter  that  we  propofe  to 
employ  an  alkalino-cauftic  lixivium  in  a  fteam-apparatus  for 
bjeaching  the  linen  of  public  inftitutions  :  the  afhes  alone  of 
their  fire-places,  where  the  fuel  is  wood,  lixiviated  and  ren- 
<lered  cauftic,  will  be  fwfficient  for  this  operation,  which  will 
be  attended  with  a  degree  of  oeconomy  that  no  other  procefs 
can  counterbalance. 

Though  I  recommend  the  ufe  of  cauftic  leys,  I  am  far 
from  recommending  lime  applied  alone  or  mixed  with  alka- 
lies. Ignorant  manufa6lurers,  imagining  that  it  bleaches  the 
cloth,  make  ufe  of  it  imprudently,  to  the  detriment  of  their 
manufi\6lures,  and  excufe  themfelves  by  the  example  of  en- 
lightened men,  who  add  lime  to  render  the  alkalies  cauftic; 
but  every  chemift  knows  that,  notwithftanding  this  addition, 
there  does  not  remain  a  Jingle  atom  of  pure  lime  in  the  alka- 
lino-cauftic liquor  when  it  has  been  made  with  the  necelTary 
precautions. 

Of 
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Of  Soda. 

'  Nature  prefects  us  with  i'oda  in  ftill  greater  abundance  thaa 
potafh ;  and  it  is  even  found  in  a  prettv  pure  ftate  in  EiJ-vpt, 
where  it  is  collected  at  the  bottom  of  the  lakes.  1  be  com- 
buftion  of  plants,  and  the  different  kinds  of  y^Z/Ti^or^  or  focla 
which  grow  on  the  fea-fhore,  furnifh  it  in  great  abundance  : 
it  is  from  this  plant  that  it  takes  its  name.  But  modern  cbc- 
miftry  has  taught  us  how  to  obtain  it  in  ftill  greater  profufion 
by  the  decompofition  of  fea  fait  (muriate  of  foda). 

Its  properties  in  regard  to  bleaching  are  nearly  the  fame 
as  thofe  of  potaih,  with  this  exception,  that  it  does  not  unite 
itfelf  to  the  oxygenated  muriatic  acid  ;  in  general,  the  action 
of  foda,  even  when  cauflic,  is  much  weaker;  and  it  attacks 
cloth  and  (tuffs  much  lefs  than  potafh.  We  ffiall  therefore 
make  choice  of  it  in  preference  for  our  proceis  of  bleaching 
with  (team. 

4  Soda  is  generally  more  mixed  with  heterogeneous  matters 
than  potafli,  and  the  fraud  is  more  difficult  to  be  deteded. 
In  this  cafe,  recourfe  mull  be  had  to  repeated  crvftallizations. 
Kirwan,  in  his  excellent  memoir,  recommends  boiling  the 
Ibda  in  three  times  its  weight  of  water;  fuffering  the  folution 
to  remain  at  reft;  then  filtering  it,  and  boiling  the  refiduum 
left  on  the  filter  with  half  the  quantity  of  water,  and  making 
it  again  pafs  through  the  filter.  Soda,  being  cauftic,  requires 
fome  days  expofure  to  the  air  before  it  crvftallizes.  If  it  be 
of  a  bad  quality,  it  will  not  form  cryftals  in  five  or  fix  davs  : 
if  the  contrary  be  the  cal'e,  the  fait  is  extrafted,  the  mother 
water  is  reduced  to  one  half,  and  it  is  again  fuffered  to  cryftal- 
lize.  This  refiduum  is  once  more  expofed,  and  this  procefs  is 
repeated  till  the  whole  of  the  cryftallizable  foda  has  been  ex- 
tracted. If  the  foda  has  been  adulterated  by  a  great  deal  of 
lime,it  will  be  loon  detected  by  diflblvingan  ounce  of  common 
foda  in  boiling  water,  and  letting  fall  into  it  a  drop  of  corrofivc 
muriate  of  merciuy  :  if  the  liquor  affumes  a  brick  colour,  it 
contains  a  little  lime  :  the  quantity  of  this  fubfi.ance  mav  be 
appreciated,  in  fome  meafure,  by  the  intenfity  of  the  yellow 
fhades  wliich  its  prefence  produces. 

Of  Soap, 

The  property  I  have  already  mentioned  as  inherent  in  al- 
kalies, of  combining  with  oils  and  fat  animal  matters,  forms 
the  bafis  of  the  procefs  for  making  that  deterfive  fnbftance 
called  j'oap.  There  is  a  very  pronnnent  line  of  demarcation 
between  foap  obtained  by  nieans  of  foda  and  that  funiifhed 

by 
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by  potafli.  Soda  gives  a  hard  foap ;  potafh,  on  the  other 
hand,  a  foFt  kind.  Pliny  afcribes  to  the  Gauls  the  invention 
of  this  valuable  compofition.  The  foap  of  our  anceftors  was 
formed  of  goat's  greafe  mixed  wilh  the  afhes  of  beech  wood.; 
and  fevers!  improvements  were  fucceffively  introduced  into 
the  manufacturing  of  this  fubftance,  as  chance,  the  mother 
of  the  moft  important  difcoveries,  pointed  out  the  necellity 
of  them.  The  progrefs  of  the  arts  towards  perfection  has 
been  very  (low,  on  account  of  the  prejudices  of  that  ignorance 
which  prevailed  in  the  paft  ages.  We  have,  however,  now 
reached  a  period  when  the  Iciences  and  the  arts,  aided  by 
their  reciprocal  refources,  are  advancing  rapidly  towards  a 
certain  deg^ree  of  perfe6tion. 

In  France,  two  kinds  of  foap  only  are  made- — hard  foap, 
and  foft  foap :  the  firfl  with  foda  and  olive  oil;  the  fecond 
with  potafh,  and  vegetable  oils  of  lefs  value. 

In  Hungary,  foap  is  made  of  tallow  and  natron ;  as  is  the 
cafe  in  feveral  parts  of  Germany  and  Ruffia.  The  Ruffians 
make  a  hard  foap  alfo  with  bad  fait  butter;  but  this  kind  is 
not  much  efteemed  ;  its  rancidity  and  the  quantity  of  fait  and 
cafeous  matter  found  in  it  degrade  its  quality.  Wiegleb  alTerts 
that  a  very  hard  foap,  which  has  a  very  agreeable  fmell  of  al- 
monds, is  made  with  yellow  and  white  wax. 

The  Englifli,  as  they  have  not  vegetable  oils  in  abundance, 
make  foap  only  with  tallow  or  fid)  oil,  fometimes  with  kitch- 
en-ftuff  or  fpoilt  butter.  They  have  four  kinds,  ift.  White 
foap,  made  w^ith  foda  of  Alicant,  or  the  foda  of  Varech,  and 
tallow.  2d,  Marbled  foap,  made  of  tallow  and  kitchen- ft utT. 
The  marbled  appearance  does  not  arife  from  an  oxide,  as 
among  us,  but  becaufe  a  little  of  the  ley  is  difperfed  through- 
out the  whole  mafs.  3d,  A  hard  yellow  kind  of  foap,  com- 
pofed  of  foda,  tallow,  and  refm.  This  lafl:  fubftance  is  intro- 
duced only  for  the  purpofe  of  rendering  the  foap  cheaper,  but  it 
certainly  does  not  augment  itsdeterfive  ftrength.  The  fourth 
kind  of  foft  foap  is  formed  of  whale  or  fi{h-oil  and  potad). 

It  was  long  an  obje6l  of  rcfearch  to  difcover  fublianccs 
which  might  oe  fubflituted  for  oil  and  tallow  in  the  fabrica- 
tion of  foap.  It  was  rererved  for  Chaptal  to  lay  open  this 
field  by  his  important  difcovcry  of  a  procefs  for  faponifying 
wool,  and  converting  into  excellent  foap  rags  of  old  cloth 
and  worded,  the  walte  of  carding,  and  the  other  refufe  of 
cloth  manufacStories.  This  difcoverv  save  rife  to  thatofiir 
Jolin  Dalryrnplc,  who  fuppofed  that,  by  a  method  (imilar  ta 
that  of  Chaptal,  it  would  be  poffible  to  convert  the  mufcular 
part  of  fat  fidi  into  foap ;  and  fonie  experiments,  crowned 
with  complete  fuccel's,  foom  confirmed  him  in  thi«  idea. 
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Thofe  who  wiHi  to  acquire  information  rcfpe6llng  the  ar{  of 
foap-making  may  confult  the  excellent  work  of  Darcet,  Pel- 
leticr,  and  Lievre,  publiflied  a  few  years  ago  by  the  ord^r'df 
dhe  French  government. 

Sulphuret  of  L,tme» 

Lime  and  fulphur  are  two  fubftances  which  nature  prefenfs 
to  us  with  profufion.  They  combime  perfe6tly  together*. 
Their  union  is  called  fulphur et  of  lime,  and  they  then  form 
a  very  aftive  detergent  matter.  Kirwan  firft  obferved  that 
faline  fulphurets,  or  the  combination  of  an  alkali  with  ful- 
phur, might  be  employed  with  advantage  in  bleaching  on 
account  of  their  deterjive  properties,  and  even  fupply  tiT6 
place  of  alkalies.  What  Kirwan  propofed  was  executed  by 
Higgins  in  Ireland ;  and  by  analogy  of  reafoning  he  was  led 
to  the  difcovery  of  the  detergent  power  of  falphurets  of  lime. 

In  whatever  manner  thefe  fubftances  are  combined,  the 
refult  is  always  the  fame;  either  in  the  dry  way,  by  fufing 
them  together,  which  produces  a  very  ftrong  and  very  folid 
falphnret ;  or  by  uniting  quicklime  and  fulphur,  and  pourinor 
over  them  eight  or  nine  times  their  weight  of  water;  the 
-heat  alone  of  the  lime  while  flaking  will  be  fufficient  to  com- 
bine them  :  or,  in  the  laft:  place,  by  following  the  procefs  of 
Higgins,  which  confifts  in  boiling  together  flaked  lime  and 
fulphur.  The  laft  method  is  that  which  ought  to  be  pre- 
ferred for  bleaching. 

The  liquor  which  refults  from  this  union  of  water,  lim^^ 
and  fulphur,  is  liquid  fulphur  et  of  lime:  it  is  of  a  dark  yellow 
colour,  and  has  a  harfti  ftyptic  tafte ;  it  emits  an  odour  fome- 
what  ftmilar  to  that  commonly  perceived  in  fulphur  and  flaked 
lime.  This  emanation,  however,  is  not  of  a  noxious  natur's 
like  that  of  the  oxygenated  muriatic  acid. 

Liquid  iulphuret  of  lime  lofes  its  colour  by  expofure  to  thr 
air,  and  fpcedily  abforbs  the  oxygen  of  the  atmofphere.  Thefe 
properties  deferve  the  attention  of  the  bleachef,  as  they  will 
fhow  the  advantage  of  employing  this  folution  as  frefli  as 
poflible,  left  the  quality  of  it  fliould  be  hurt;  and  they  explain 
a  part  of  the  principles,  according  to  which  liquid  fulphuret 
of  lime  exercifes  an  a6lion  in  the  art  of  bleach ing^ 

From  the  above  obfervatiohs  the  following  praftical  prin- 
ciples may  be  deduced  : 

Sulphuret  of  lime,  of  all  the  alkaline  compounds,  is  the 
moft  powerful  folvent  of  the  colouring  matter  of  flax ;  cauftic 
potaih  is  the  next ;  then  cauftic  foda  ;  then  common  potafli ; 
and,  in  the  laft  place,  common  foda.  Sulphur,  if  employed 
pv^re,  ftains  cloth  a  little;  but  the  flains  may  be  ealily  re- 
moved 
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moved  by  the  application  of  potaili.     The  alkali  arlfi rig  from 

the  conibuftion  of  plants  is  more  powerful  than  the  mineral 
,*lkali,  as  I  have  already  obferved.  The  alkahne  fuiphuret, 
;whigh  is  formed  by  the  combination  of  fulphur  and  foda,  is 

far  from  pofleffing  fo  deteriive  a  quality  as  that  made  with 

potafli. 

Various  ProceJJes  for  Bleaching  Hemp,  Linen,  and  Cotton* 

Having  already  fpoken  of  the  different  methods  hitherto 
piirfued  for  bleaching  vegetable  fubilances,  and  examined 
the  menftrua  and  deterfive  fubdances  moft  ufed  in  the  va- 
jfious  proceffes,  f  {hall  proceed  to  a  defcription  of  the  dif- 
ferent manipulations  to  which  thefe  matters  are  fubje(^^ed 
in  order  to  iiive  them  that  deo-ree  of  whitencfs  which  is  ne- 
ceiTary  to  lit  them  for  commerce. 

Bleachijig  in  the  open  Air, 

The  air  with  which  the  earth  is  furroundcd  is  far  from 
being  homogeneous.  Every  thing  volatilized  on  the  furfacc 
of  the  globe ;  all  the  emanations  of  the  earth,  as  well  as  the 
beneficent  fluids,  which  afTume  the  gafeous  form,  are  con- 
founded in  this  aeriform  fea  by  which  we  are  furroundcd.  It 
is  an  imraenfe  laboratory  always  in  adlion,  where  the  play 
of  compofition  and  decompofition  is  inceffantly  renewed. 

Of  the  numerous  properties  of  the  atmofpheric  air,  it  will 
be  fufficient  if  we  mention  onlv  a  few.  About  a  fourth  of 
this  fluid  is  compofed  of  a  gas,  which  appears  to  be  the  acidi- 
fying principle:  this  is  oxygen,  which  readily  fuffers  itfelf  to 
be  abforbed  by  a  great  number  of  bodies,  among  which  are 
carbon.  This  union  with  carbon  forms  carbonic  acid,  which 
is  alfo  an  aeriform  fluid. 

Without  calling  in  queftion  thofe  principles  for  which  we 
are  indebted  to  modern  chemillry,  mankind  have  at  all  times 
employed  free  air  as  the  moft  convenient  menllruum  for 
bleaching.  When  tired  with  the  ilownefs  of  its  aftion,  they 
afllfted  it  by  deterfive  leys,  w^hich  abridged  the  procefs  a 
little;  and  this  miion  of  boiling,  and  expofure  on  the  grafs, 
formed  the  whole  of  the  antient  art  of  bleachincr.  Formcrlv, 
when  it  was  neccflary  to  bleach  cloth,  it  was  cudomary  to 
immerfe  it  in  pure  water  to  free  it  from  the  drefling.  This 
preliminary  operation  was  fometimes  haftened  by  a  cold  ley, 
the  cloth  was  then  rinfed  in  running  water  and  fpread  out  on 
a  meadow,  round  which  ran  a  (Iream  of  limpid  water  that 
ferved  for  watering  the  diiTcrent  pieces. 

After  being  expofed  in  this  manner  for  fome  time,  the 
cloth  was  wafhcd  and  boiled  in  a  frefli  ley  :  it  was  then  aofain 

^         Ipread 
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fpread  out  on  the  grafs ;  and  this  operation  was  feveral  times^ 
repeated  until  the  required  whitenefs  was  obtained.  It  was 
flill  neceiTary  to  wind  it  through  Ibapy  waier,  not  onlv  to  give 
U  foftnefs  and  pliability,  but  to  bleach  completely  the  borders, 
which  oppofe  the  longeft  refiftance. 

It  was  brought  to  its  ullimste  fhte  of  whitenefs  bv  draw- 
ing it  through  whey  or  diluted  fulphuric  acid.  By  this  (hort 
defcription  it  may  be  feen  that  a  confiderable  time  was  ne- 
ceiTary before  the  abforption  of  oxygen  could  take  place:  to 
haften  this  operation  of  nature  appeared  impoflfible,  until 
modern  chemiftry  had  demonltrated  that  oxygen,  folidified 
in  various  bodies,  misfht  be  extrafted  'and  combined  with 
water,  to  be  afterwards  applied  to  fubftances  where  its  influ- 
ence might  be  neceffary. 

Bleaching  by  Water  alone,  i^K 

I  have  already  obfervcd  that,  during  the  fermentation  mat 
take?  place  in  the  vats  in  v/hich  cloth  is  immerfed  to  free  it 
from  the  drefling,  the  fibres  allume  the  firft  tint  of  whitenefs. 
It  had  been  before  remarked  that  the  perCuflion  of  Ibmpers 
in  paper  manufat'^tories  bleached,  in  fome  degree,  the  pulp 
impregnated  with  water;  it  was  known  that,  by  fuftering 
hemp  and  flax  to  ferment  a  very  lono-  time,  a  o-reater  d^fxrQe 
of  whitenefs  was  obtained,  but  always  at  the  expenfe  of  the 
fibrous  tifTue,  deftroved  bv  too  Ions:  maceration.  Takiner 
advantage  of  thefe  obfervations,  Bralle,  an  artifl  of  Amiens, 
found  means  lo  bleach  hemp  and  linen  by  the  a^fion  of  water 
alone. 

When  the  hemp  was  pulled,  he  watered  it  a  little  longer 
than  ufual,  having  previoufly  cut  oft'  the  roots  by  laving  the 
ftalks  on  a  board  furniflied  with  an  inftrument  deflined  for 
that  purpofe.  When  the  cortical  tifliie  was  attacked,  and 
dc{i:royed  by  the  putrid  fermentation,  he  removed  the  hemp 
from  the  water,  and,  by  drawing  it  through  a  kind  of  heckle 
or  comb,  completely  feparated  the  fibrous  tiifue,'  which,  on 
_account  of  its  parallelifm,  was  not  hurt  by  the  teeth  of  the 
inftrument ;  while  the  reticular  tifiue  of  the  bark  or  exterior 
covcrinjr,  already  half  putrid,  fhick  on  the  points,  and  readily 
fuf^ered  itleU  to  be  feparated  from  the  hemp.  IXiring  this  ope- 
ration the  hemp  was  immerfed  iucceflively  in'Vt^atcr,  between 
€:K;h  ftroke  of  the  heckle,  to  facilitate  the  removal  of  the  green 
matter  above  the  bark.  The  whitenefs  which  hemp  aftumes 
bv  this  iiugle  operation  can  hardly  be  conceived  :  it  acquires 
a  fpicndoi;r  and  brilliancy  which  can  never  be  communicated 
to  it  bv  the  ufual  proccffcs,  but  its  ftrength  is  alfo  diminiflied 
a?  wtll  as  the  prgdu£t  by  the  too  great  progrefs  of  the fer- 
^  mentation  i 
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fti^ntatlon ;  on  the  other  hand,  this  hemp  may  be  employed 
with  great  advantage  in  the  arts.  It  is  here  proper  to  ob- 
lerve,  that  bleaching  by  water  never  gives,  complete  white- 
ncfs,  like  the  ufual  proct'lles  of  the  bleach.-field.  To  finifh 
the  bleaching  of  hemp,  itwould  be  neceflary  to  have  recoarfe 
to  the  different  means  dcCcribed.in  this  eflay.  . 

Of  BleacJpifig  with  the  Oxy.ge7iated  Muriatie  Acid-alo?iei, 

In  this  procefs  oxygenated  muriatic  acid  is  fubtlituted  for 
the  a6lion  of  the  air,  and  prefents  itfelf  with  advantage,  be- 
caufe  its  oxygenatino;  principle,  is  not  drowned  in  a  chaos  of 
ditFerent  fluids,  like  the  oxygen  of  th^^  atmofphere;  its  a6lion_, 
too,  muft  therefore  be  fpeedier.  As  I  have  already  examined 
the  principles  of  this  acid,  and  its  int-imate  nature,  I  {hall 
now  proceed  to  the  application  of  it,  and  to  a  description  of 
the  befl  apparatus. 

The  matters  which  ferve  for. the  produ<Slion  of  the  oxygen- 
ated muriatic  acid  are  manganefe,  common  fait,  (muriate  of 
foda,)  and  the  fulphuric  acid.  Manganefe  is  a  metallic  oxide 
very  much  ditfufed  throughout  the  furface  df  our  globe,  and 
which  may  be  procured  at  a  fmall  expenfe.  The  greater  part 
of  it  is  brought  to  us  from  Macon,  Saarbruck,  and  Hom- 
bouro;  in  the  ci-devant  duchv„  of  Deux-Ponts:  it  muft  be 
ehofcn  wx'll  cryftallized  in  fmall  black  brilliant  needles;  sind 
it  is  neceflarv  to  avoid  with  care  thofe  blackifh  mailes,  which 
often  contain  heterogeneous  matters,  and,  at  any  rate,  the 
matrix  of  this  mineral.  In  order  to  employ  it  with  advan- 
tage, it  (lioukt  be  pounded  before  the  mixture  is  made  for 
diltillation. 

The  fulphuric  acid  (oil  of  vitriol), dught  to  be  concentrated; 
that  fold  in  the  (hops  generally  (hows  60  or  66  of  the  areo- 
meter: it  muft  be  taken  as  nearly  as  poffible  at  that  term,  in 
order  to  avoid  errors  in  the  proportions  of  the  fubftances  ne- 
ceflary  for  the  diftillation  of  the  oxygenated  muriatic  acid  j 
proportions  founded  on  an  uniform  concentration. 

The  fait  to  be  employed  ought  to  be  white,  and  well  cry- 
ftallized ;  it  muft  alfo  be  dried,  and  the  cryftals,  if  large, 
muft  be  pounded,  in  order  to  facilitate  the  mixture  with  the 
manganefe. 

The  proportions  generally  obferved  are,  one  part  (by 
weight)  of  manganefe;  t)vo  of*  fulphuric  acid,  diluted  with 
a  little  more  than  its  volume  of  water;  and  three  of  fait.  The 
better  thcie  matters  arc  combined  together,  the  more  eafily 
will  the  acid  gas  be  difcngaged  by  the  aAion  of  the  fulphuric 
acid.  It  is  ]')roper  alfo  to  remark,  that  the  acid  ought  to  he 
diluted  in  a  leaden  vcHcl  3  for,  if  other  veflels  were  employed. 
Vol.  X.  ii  they 


2,^^  An  ^Jfay  on  Bleaching, 

they  might  break  m  confequence  of  the  heat  produced  hf 
the  union  of  the  acid  in  water.  In  fome  places  thcfti  pro- 
portions vary.     In  England,  the  following  are  ufcd  ; 

Manganefe       -         -         30  parts. 

Common  fait  r         ^o 

Sulphuric  acid  •         60 

Water  -  -       120 

Such  is  the  ley  employed  at  Manchefter,  where  nothing  is 
bleached  but  cotton  cloth,  and  cotton  and  thread. 
In  Ireland,  the  projK)rtions  are : 

Manganefe       -        -        60  parts. 

Salt  -  *        60 

Sulphuric  acid  -        50 

Water  -  -        jjo 

This  is  the  common  ky  of  thofe  who  bleach  linen  cloih  ; 
and  hence  we  may  explain  the  great  difference  between  tbcfe 
and  the  preceding  proportions. 

In  Germany  the  dofes  vary  a  little,  and  approach  near  to 
the  proportions  ufed  in  the  French  manufactories.  They  are: 

Manganefe       -        -         20  parts. 

Salt  -  -         64 

Acid  -  -         44 

Water  -  -         ^4 

The  neceffity  of  diftilling  this  acid  on  a  large  fcale,  has 
given  rife  to  the  invention  of  different  kinds  of  apparatus 
more  or  lefs  convenient.  Berthollet  has  propofed  matraffes 
with  bent  tubes,  which  convey  the  oxygenated  muriatic  acid 
to  the  pneumatic  tub,  in  which  the  bubbles,  traveriing  the 
water,  are  forced,  by  means  of  an  agitator,  to  conibine  more 
or  lefs  with  it.  Pajot  de  Charmcs  recommends  tht  ufe  of 
tubulated  retorts ;  but,  befides  thefe  veffels  being  too  dear, 
they  do  not  anfvvcr  the  propofed  end,  fince  a  portion  of  ful- 
phuric  acid  not  decompofed,  and  which  injures  the  procefs, 
always  paftes  into  the  water. 

C.  VVidmer,  at  Jouv,  has  arranged  his  apparatus  in  fuch 
a  manner  as  to  lofe  the  lea'l  gaspollible  during  the  condenfa- 
tion  :  he  receives  the  gas  under  a  capfule  inverted  at  the  bot- 
tom of  the  apparatus;  above  thefe  are  two  tours  de  goutiere 
alfo  inverted,  then  another  capfule  above  thefe;  then  two 
more  tours  de  gontzere,  and  then  anotlier  capfule,  which  ter- 
minates the  api^aratus.  The  difpofition  of  his  tub  is  fuch, 
that  he  places  around  in  his  laboratory  feveral  diftilling  ap- 
paratuses, which  are  going  at  the  fame  time. 

Apparatuses  conflruAed  on  iimilar  principles  are  alfo  in 
ttfe  at  Glafgow  and  Manchefter.  Bourboulon-de-Bonneuil 
has  likewife  invented  an  apparatus,  confiiting  of  feveral  ma- 

tralTc*, 
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trafTos,  ranged  as  in  an  aquafortis  manufa6lor}%  the  tubes  of 
which  are  convejTcl  into  a  chamber  containing  concentrating 
tubs.  His  apparatus  for  the  bleaching  of  paper  is  very  in- 
genious, and  defer ves  to  be  defcribcd.  In  the  laft  place^ 
others  have  arranged  five  or  fix  large  cafks,  like  WolPs  ap- 
paratus, in  fuch  a  manner  as  to  make  each  cafk  perform  the 
funftions  of  a  tubulated  flafk.  The  bleachers  in  Ireland  em- 
plf^y  a  kind  of  leaden  alembic  capable  of  containing  forty 
gallons  of  water;  a  capacity  more  than  fufficient  to  contain 
the  charge,  and  to  favour  the  fwelling  which  takes  place  by 
the  reciprocal  ac^lion  of  the  matters  during  the  diltillation. 
This  alembic,  (fee  Plate  IV.)  of  a  conical  iorni,  and  having 
a  very  broad  bafe,  reds  in  a  balneum  marire,  in  order  that  it 
mav  be  fubjefted  to  a  progreflive  heat ;  and  the  neck  is  of 
fuch  a  height,  that  any  fuTphuric  acid  which  happens  to 
rife  mav  fall  back.  The  cover  is  perforated  to  afford  a  paf- 
fage  to  the  handle  of  an  agitator,  which  ferves  to  ftir  the 
matters  at  the  bottom  of  the  alembic  :  this  agitator  is  of  iron 
as  well  as  its  arms ;  but  the  iron  is  covered  with  a  pretty 
thick  plate  of  lead,  that  the  acid  may  not  attack  it :  the 
handle  goes  through  a  leather  collar,  to  prevent  the  efcape  of 
the  gas.  The  fulphuric  acid,  diluted  with  water,  is  intro- 
duced into  the  leaden  apparatus  by  means  of  a  fmall  glafs  or 
leaden  funnel,  the  tube  of  which  is  bent  to  guard  againft  ^he 
reaelion  of  the  gas.  The  apparatus  is  alfo  furnilhed  with  a 
condenfer,  into  which  the  gas  is  made  to  pafs.  This  veffel 
has  feveral  fhelves  and  an  agitator.  The  latter  goes  through 
1  leather  collar  in  the  top  of  the  condenfer,  paffes  down 
through  the  (lielves,  and  is  furnifiied  with  arms  between 
each  of  the  (helves;  by  which  means  the  gas  in  its  afcent  is 
expofed  to  the  aclion  of  the  liquid  in  a  fi:ate  of  great  agita- 
tion, and  has  a  long  way  to  travel  through  it.  (See  the  Plate.) 
I  fhall  now  fpeak  of  an  apparatus  which,  in  my  opinion, 
is  free  from  thofe  faults  which  generally  attend  an  apparatus 
of  lead,  which  always  becomes  oxidated,  and  is  at  length  de- 
ftroyed.  This  apparatus  *  confills  of  a  ferics  of  conical  ma- 
traifcs  with  long  necks,  furnillied  with  bent  funnels  as  well  as 
tubes, both  of  glafs,  which  areconveved  into  a  common  refer- 
voir.  This  relervoir  ought  to  be  perforated  in  fuch  a  manner 
as  to  leave  room  for  the  nitroduAion  of  a  tube  of  a  larger  fize 
(two  inches)  communicating  with  the  firft  condenfing  cafk 
or  cylinder,  made  of  white  wood,  twenty  inches  in  diameter, 
bound  round  by  hoops  made  tight  with  fcrews,  and  com- 
pletely water  proof.    Care  muft  be  taken  to  cover  thefe  hoop3 

*  bee  PUte  H.   tig    i  and  2,  given  ia  our  lafl  Nuruljcrj  and  the  de- 
fcription,  page  lox  and  iii. 
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with  a  coating  of  japan,  as  it  is  called,  or  with  oil  parat* . 
to  prevent  the  oozings  of  the  liquor  from  ruiling  thein.  The 
height  of  this  cylinder  mufl:  be  feven  or  eight  feet,  and  even 
more,  if  poflible,  in  order  to  increafe  the  preflure;  and  ought 
to  have  placed  over  it  a  large  two  necked  bottle  deprived  of 
its  bottom,  or  a  glafs  bell  with  two  necks  cemented  to  the 
upper  edge  of  the  cylinder.  In  one  of  thefe  necks  the  large 
tube  of  the  refer  voir  is  introduced,  and  made  to  defcend  to 
the  bottom  of  the  cylinder.  The  air  bubbles,  as  they  are 
dlfengaged,  being-  forced  to  traverfe  the  fluid  under  a  preffure 
equal  to  the  height  of  the  column  of  water,  will  combine 
with,  it  until  it  be  faturated  ;  the  fecond  neck  is  alfo  furniflicd 
with  a  bent  leaden  tube,  the  orifice  of  which  is  below  the 
furface  of  the  water ;  the  fuperabundant  gas  palTes  through 
this  tube,  and,  defcending  into  the  fecond  cylinder  of  wood, 
hmilar  in  all  refpe6ls  lo  the  preceding,  faturates  the 
\yater  in  it : — a  third  cylinder  may  be  added,  if  judged  ne- 
Gefl'ary.  By  this  arrangement  the  imalleil  portion  of  the  gas 
cannot  efcape:  care  muft  be  taken  to  apply  a  leaden  cock  at 
the  bottom  of  each  cylinder,  in  order  to  draw  off  the  bleach- 
ing liquor  as  it  is  formed. 

The  refiduums,  after  the  diflillation  of  the  oxygenated  mu- 
riatic acid,  may  be  fold  to  earthen- ware  manufaSurers  to  be 
employed  as  a  glazing  for  their  coarfe  articles.  The  manga- 
nefb  contained  in  it  gives  it  a  blackifli  appearance,  like  that  of 
bronze,  which  is  far  from  being  difagreeable  to  the  eye.  I 
have  employed  this  glazing  feveral  times  by  way  of  trial ; 
iirft  fufing  it  with  fand  in  a  potter's  furnace,  throwing  it  into 
cold  water  to  facilitate  its  divifion,  and  grinding  it  in  a  mill 
in  order  that  it  might  be  diflTufed  in  water.  This  glazing  is 
attended  with  the  advantage  of  being  free  from  thofe  dang^cr- 
ous  qualities  fo  common  in  all  preparations  made  from  the 
oxides  of  lead  ;  but  the  mod  Important  object  is  the  extrac- 
tion of  the  foda  from  the  fulphate  of  foda,  which  is  formed 
iin  great  quantity  by  the  procefs,and  remains  in  the  rcfiduum 
of  tlic  diflillation. 

The  fird  point  is,  to  convert  the  fulphate  of  foda  into  an 
alkaline  ful{)huret.  Mnlherbe  and  Athenas  have  fucceeded 
in  this  by  employing  iron  as  the  intermediate  fubftance  :  they 
mixed  one  part  of  charcoal  (\[.\^  with  nine  parts  of  the  ful- 
phate of  foda,  and  expofed  the  mixture  to  the  heat  of  a  re- 
verberating furnace :  when  the  fulphurct  entered  into  com- 
buftion,  they  added  from  three  to  five  parts  of  old  iron  ren- 
dered as  fmall  as  pofiible ;  and  the  wiiole  being  fufed  toge- 
ther, they  obtained  a  black  pafle,  compofed  of  iron,  foda, 
fulphate  of  iron,  &c.  This  mixture  was  lixiviated,  and  fll- 
..4  tcred 
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tcrecl  through  a  bailcet  filled  with  lime  :  it  was  then  evapo- 
rated to  drynefs,  and  the  refiduum  was  calcined  in  a  rever- 
berating  furnace.  When  foda  of  a  fuperior  quality  is  re- 
quired, the  waftiing  and  calcination  muft  be  repeated. 

Dize  and  Le  Blanc  decompofed  the  fulphate  of  foda,  by 
means  of  the  carbonate  of  lime,  in  order  to  neutralize  the 
alkali,  by  faturating  it,  at  a  very  high  temperature,  with 
carbonic  acid.  Their  proccfs  eonfifts  in  taking  two  parts 
ot  fulphate  of  foda,  dried  to  deprive  it  of  its  w^aLerofcry- 
fiallization,  two  parts  of  wejl  ground  chalk  (carbonate 
of  hme),  and  one  part  of  charcoal  powder,  mixing  them 
well  in  a  muffled  mortar,  and  then  bringing  the  mix- 
ture to  a  white  heat  jn  a  reverberating  furnace:  when 
the  matter  is  fufed  it  is  ftirred  till  the  fulphur  is  con- 
fumed,  and  the  ebullition  and  the  jet  of  the  flame  pro- 
duced by  the  hydrogen  gas  have  ceafed  to  appear.  It  is  then 
taken  from  the  furnace^,  and  it4iiay  be  lixiviated  to  obtain 
the  foda  very  pure.  In  whatever  manner  the  fulphate  is  de- 
compofed, this  obje6l  merits  the  greateft  attention  at  bleach- 
fields  on  account  of  the  confiderable  degree  of  oeconomy 
\vhich  refults  from  the  different  manipulations.  The  ley  of 
oxygenated  muriatic  acid  will  be  obtained  at  little  or  no  ex- 
penfe  by  bleachers,  when  they  lerioufly  {^l  about  extraiSling 
the  foda  from  the  fulphate  formed  during  the  difiillation. 

In  whatever  manner  the  muriatic  acid  gas  may  bediftilled, 
the  great  object  is  to  faturate  the  water  with  this  aeriform 
fluid.  Its  action  in  bleachino;  is  always  (Irono-er  when  enir- 
ployed  alone  than  when  in  the  flate  of  combination  with  falts 
or  earths,  as  in  the  fublequent  operations  of  which  I  am 
about  to  fpiiak.  The  volatility  of  the  acid,  however,  is  fuch, 
and  the  lofs  of  the  gas  fo  enormous,  that,  when  the  thread  or 
cloth  is  immerfed,  there  is  diflipated  of  it  a  quantity  which 
may  be  edimated  at  about  a  third^  at  leafl,  of  the  whole  gas. 
The  mixture  of  potadi,  indeed,  r.enders  the  liquor  inodorous; 
but  beiides  that  this  fait  is  expenliycj  it  greatly  weakens  the 
deterfive  quality  of  the  liquor. 

Rupp,  of  Mancheller,  has  invented  an  apparatus  for  bleach-^ 
ing  cloth  exceedingly  fimple  in  its  c<;nftrii6tion,  of  fmall  ex- 
penie,  and  which  contains  the  liquor  in  fuch  a  manner  as 
to  prevent  the  efcape  of  the  oxygenated  t^juriatic  acid  gas. 
A  confideration  of  no  lefs  importance  in  the  arranf!;en)cnt  of 
this  apparatus  is^  the  iuipplbbility  nf  the  v^ippur  injuring  th^ 
health  of  the  workmen.  I  have  witnefl'ed,  in  a  very  Targe 
manufa6lory  near  Paris,  the  dr'^ndhil  fuflerinas  to  which 
thefe  u;iforLqnate   people   wci  jofed   by  thple  fuffbcating 

vapours.     I  have  feen  them  roiling  on  the  ground  throv.gh 

K3  pain. 
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pain,  and  fevere  maladies  are  often  the  confcquence  of  thefc 
firft  effects  of  the  oxygenated  muriatic  acid.  In  Rupp's  ap- 
paratus I  have  found  one  great  inconvenience:  the  cloth  is 
rolled  up  on  a  vertical  axis,  and  when  there  are  fevcral  pieces 
on  it,  the  edges  are  folded  hack  merely  by  the  weight  of  the 
ftuff,  and  confequently  have  lefs  whitenefs  than  the  rcli  of 
the  cloth.  In  the  improvements  I  have  propofed  this  ineon- 
venience  is  avoided  by  the  horizontal  difpontion  of  the  pieces, 
and  by  the  manner  in  vihich  I  make  ihenj  to  be  wound  up 
in  the  infideof  my  apparatus*.  For  theiiumerlion  and  bleach- 
^ing  of  thread  1  would  propofe  the  u(e  of  Kiipp's  apparatus, 
with  fome  trifllnc:  alterations.  In  reeard  to  the  clLicription 
of  my  a|  paratus,  as  it  has  been  already  gp  en  in  fpe^king  of 
the  fulphurous  acid,  it  is  ncediefs  to  repeat  it  here. 

Before  we  proceed  to  the  mani  nilations,  I  fhali  fpeak  of 
an  inilrument  uftd  for  afcertainmg  the  deterfive  force  oi  the 
lev,  and  which  Delcroizilles,  with  great  pioprietv,  calls  a 
BerthoHunetre.  I  Ihall  aHo  examine  the  method  propofed 
by  Rupp. 

The  procefs  of  Defcroizilles  confifts  in  diffolving  indigo  in 
dilute  fulphuric  acid  in  the  following  manner: — A  dram  of 
the  fineft  indigo  is  introduced  into  a  matrafs  with  ftven 
limes  its  weight  of  fulphuric  acid  at  66  degrees.  The  folu- 
tion  is  facilitated  by  immerfing  the  matrafs  into  a  balneum 
mariae :  the  folution  of  indigo  is  then  diluted  in  a  flafk  con- 
taining 124  ounces  of  dillilled  water,  until  no  traces  of  ir  re- 
main in  the  matrafs;  by  which  means  the  indigo  then  be- 
comes mixed  with  the  liquor  in  the  proportion  of  oue  to  a 
ihoufand.  The  inf^rument  afterwards  ff  rves  to  inJ'cate  the 
€lifcolouring  force  of  the  oxvgenated  muriatic  aciu.  Tht-  me- 
thod of  employing  it  may  be  fecn  m  the  memoir  publidied 
by  Defcroizilles  in  the  vear  3. 

The  method  pointed  out  by  Rupp  appears  to  me  to  be 
Ampler,  and  calculated  to  avoid  thofe  errors  to  which  the 
fulphuric  acid  always  gives  rife:  he  adds  acetite  of  lead  to 
the  folution  of  indigo  until  the  lead  is  precipitated,  and  the 
indigo  alfjne  remains  diiToived  in  the  acetous  acid  t. 

The  utility  of  thefe  means  for  aicertaining  the  ftrength  or 
exhauftion  of  the  oxvgenated  muriatic  acid  may  be  readily 
conceived.  If  a  certain  quantity  of  Huff's  or  thread  put  into 
an  immerfing  tub  of  a  hundred  cubic  feet  content,  is  found 
to  have  reduced  the  acid  liquor  from  eight  to  fix  degrees  of 

*  See  Plate  J  I-  fig.  3.  and  4,  given  in  our  laft  number. 

f  The  author  here  details  Mr.  Rupp's  exptrimcms,  which,  having 
already  been  laid  bcfor?  our  readers  in  our  fecond  volume,  we  now  omit. 
— »EUiT. 

the 
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the  Eerthollimetfe,  there  is  reafon  to  conclude  that  there  has 
been  an  txhauftion  of  a  fourth:  the  fame  reafoningmay  be 
applied  by  analogy  to  proofs  by  the  acctite  of  lead. 

Cloth  IS  prepared  for  immeriion  in  oxygenated  water,  by 
foaking  in  a  ley  of  weak  potafh,  and  riniing  it  afterwards  in 
a  large  quantity  of  water  in  order  to  free  it  completely  from 
the  weavers'  drefling  and  the  laliva  of  the  fpinners.  In  Eng-^ 
land  and  Ireland,  machinery  is  employed  for  riniing  and 
beating :  in  fome  places  this  operation  is  performed  by  means 
of  planks  to  which  an  alternate  motion  is  communicated; 
but  this  mechanifm  wears  the  lluft's,  though  it  greatly  acce- 
lerates the  operation.  In  place  of  fuch  planks,  which  are 
too  long,  in  our  manufactories  we  employ  ftampers,  placed 
in  ver\'  large  conical  tubs,  the  levers  of  which  change  their 
direction  every  llroke,  puffing  fuccellively  over  the  whok 
quantity  of  cloth  immerfed.  But  the  bell  method  of  all  is 
beating  by  mechanifm.  For  this  purpofe  a  circular  platform, 
which  performs  its  revolutions  around  a  moveable  axis,  and 
is  fupported  at  the  ends  of  the  fpokes  by  rollers  of  caft  iron, 
is  employed  :  the  circumference  of  this  wheel  is  notched  to 
receive  a  catch,  which  makes  it  recede  one  notch  every  llroke 
by  the  motion  of  the  mill-tree.  This  tree  bears  on  its  axis 
fpokes  that  raife  feveral  wooden  beaters,  which,  failing  on 
the  moveable  platform  covered  with  chuh  and  thread,  rinfe 
them  completely :  buckets  attached  to  the  water-wheel  raife 
the  water,  and  pour  it  into  gutters  that  convey  it  under  the 
beaters,  which  are  thus  abundantly  watered. 

Cotton  and  cotton  cloth  retjuire  in  particular  this  prepara- 
tion ;  othcrwife  the  ley  could  not  penetrate  to  the  inficle  of 
the  cotton,  on  account  of  the  extrai^o-refinous  matter  con- 
tained in  it,  as  we  have  already  obferved  in  fpeaking  of  that 
fubftancc. 

In  feveral  manufaftories  a  ley  of  foap  is  ufed  :  but  all  this 
comes  to  the  fame  thing;  that  is  to  fay,  the  combination  of 
the  oily  matters  v.'ith  the  alkali,  in  order  to  render  them  fo- 
luble  in  water,  and  then  to  the  combination  formed  between 
a  part  of  the  colouring  matter  and  that  faline  fubftance ;  an 
union  moll  eifential  for  bleaching.  It  is  in  thefe  leys,  there- 
fore, and  in  rinfing  in  running  water,  followed  by  preffing  or 
wringing,  to  free  the  cotton  trom  all  filth,  that  the  pre})ara- 
tions  which  precede  immeriion  in  the  oxygenated  muriatic 
acid  coniill. 

The  apparatus  muft  he  arranged  according  to  the  obje6ls 
to  be  bleached  :  the  ikains  of  thread  mu(l  be  fufpended  in 
the^tub  deftined  for  them,  and  the  cloth  mud  be  rolled  upon 
rt?els  in  ihv:  apparatus.     When  every  thing  is  thys  difpofcd, 
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the  tubs  are  filled  with  ox\genatcd  muriatic  acid  by  intro^ 
ducing  a  funnel,  which  defcends  to  the  bottom  of  the  tub  iii 
order  to  prevent  the  difperiion  of  the  gas.  The  cloth  is 
wound,  or  the  frame-work  on  which  the  Ikains  are  fufpended 
is  turned  fevcral  times,  until  it  is  judged,  by  taking  out  a 
imall  quantity  of  the  liquor  from  time  to  time,  and  trying  it 
by  the  acetite  of  lead,  that  it  is  fufficiently  exhaufted.  'I  he 
weakened  liquor  is  then  drawn  oft,  and  mav  be  airain  em- 
ployed for  a  new  fatu ration. 

It  is  neceffary  to  immerfe  alternately  in  oxygenated  mu- 
riatic acid  and  alkaline  leys  of  from  a  degree  to  a  degree  and 
a  half  of  the  areometer.  The  number,  of  thefe  immerfiuns 
and  leys  varies  according  to  the  nature  of  the  vegetable  iub- 
flances.  Cotton  may  be  bleached  by  two  operations  ;  thread 
and  cotton  by  three;  fine  linen  by  four;  and  hemp  by  ti\e 
qr  fix.  PrefTure  alone,  or  wripging,  will  be  fufficient  infiead 
of  rinfing,  when  the  articles  are  taken  from  the  tub,  and 
before  they  are  fubjccled  to  the  ley ;  it  is  even  neccfliiry  that 
the  carbon,  generated  by  the  aci-^ion  of  the  alkali,  Ihould 
unite  with  the  oxygen  of  the  liquor  to  form  carbonic  acid, 
which,  being  afterwards  expelled,  forms  the  whole  fecret  of 
the  art  of  bleachmg.  .^ 

[To  l>p  continued.] 
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FiXLMiLLNER,  the  Ajlronomer,  '^■ 

X  LACIDUS  FIXLMILLNER  was  bom  on  the  28th  of 
May  1721  at  Achleiten,  a  village  in  hither  Aultria,  not  far 
from  Krcmsmunfter.  He  received  the  rudiments  of  his  edu- 
cation in  the  convent  of  Kremsmunfler,  which  was  indebted 
to  his  uncle  the  abbot,  Alexander  Fiximillncr,  for  an  ex- 
cellent fchool  and  an  obfervatory.  Placidus  conceived  an 
early  attachment  to  the  maihematics,  and  took  fo  much 
plcafure  in  delineating  mathematical  figures,  that  his  mo- 
Iberi  out  of  derifion,  called  him  the  almanac-maker.  After 
fome  fiay  at  the  above  feminary  he  removed  to  Salzburg, 
where  he  completed  his  couHe  of  philolophy,  and  obtained 
in  that  faculty  the  dearce  of  docfor,  IJis  ta(te  for  the  ma- 
thci;  atics,  however,  became  Itill  ftronger.  His  father  having 
afl'^cJ  him  one  day  what  prelent  he  liiould  give  liim,  he  re- 
quelled  Wolf's  Epitome  of  the  iVi  at  hematics  ;  which  he 
ftudied  with  the  grcatcll  plcafure  and  fatisfaCfion  during  fuch 
hours  as  he  could  Ipare  from  his  other  avocations  :  but,  hav- 
ijig  dcltincd  himfelf  for  the  convent,  he  was  adnutted  a  no-. 
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viciate  at  Kremsmunfler  in  1737,  and  next  year  he  publicly 
took  the  VOVV3  before  his  uncle,  the  abbot  Alexander. 

After  a  ftay  of  two  years  in  the  convent  his  obdm  fent  him 
acrain  to  Salzburg  to  complete  his  ftndies  in  .jurifprudence 
and  theology;  but  at  the  fame  time  he  applitd  with  great 
alliduity  to  the  mathematics,  languages,  hiftory,  and  anti- 
quities. He  learned  alfo  to  play  on  the  harpfichord  and  organ  5 
and  made  fo  much  progrefs  in  mufic,  that  he  compoied  fe- . 
veral  pieces  both  in  the  facred  and  theatrical  ityle.  He  dif- 
puted  in  fome  theological  thefes ;  obtained  the  degree  of 
do(Slor  in  theology;  and  in  1745  returned  to  his  convent, 
where  he  was  confecrated  to  the  priefthood. 

About  this  time  the  Ritterjchule  having  been  eftabliflied 
at  Kremsmunfter,  Placidus  was  appointed  profeffor  of  canon 
law;  a  department  in  which  he  had  acquired  greai  reputation 
at  the  univerlity.  This  office  he  held  for  forty  years,  and 
rcfigned  it  only  a  ihort  time  before  his  death.  Almoft  about 
the  lame  period  he  was  appointed  dean  of  the  higher  fchool, 
and  foon  after  principal  regent  over  the  young  nobility; 
which  places  he  retained  alfo  till  his  death.  He  poffelfed 
great  knowledo;e  of  the  canon  laws,  and  on  that  account  was 
often  employed  in  procelfes  and  other  affairs  relating  to  the 
convent :  he  was  likewife  infcribed  JSJolarius  apojlolicus  in 
curia  Rojnana. 

In  the  year  1760  he  publiflied  a  theological  work  under 
the  title  of  Reipublicce  Sacra:  Origines  DiviUi^;  but  he  ac- 
quired far  more  celebrity  bv  his  aftronomical  labours,  both  as 
an  obferver  and  a  writer.  The  abbot  Alexander  Fixlmillner, 
a  great  friend  of  the  fciences,  and  particularly  of  the  mathe- 
matics, having  refolved,  in  the  year  1747,  to  form  an  efta- 
bliihment  in  his  convent  for  promoting  the  latter,  firft  let 
npart  a  fpacious  apartment  for  the  purpofe  of  containing  ma- 
thematical and  philoiophical  inftruments.  This  paved  the 
way  for  iomething  further;  and  he  determined,  for  the  im- 
provement of  his  conventuals  in  ailronomy,  to  ere6l  an  ob- 
fervatory.  Among  thofe  convents  which  for  a  long  time 
have  devoted  their  leifure  and  riches  to  the  advancement  of 
fcience  and  the  good  of  mankind,  none  has  dillingullhcd 
itfelf  more  than  that  of  Kremsmunder.  This  veiy  old  abbey 
is  not  the  feat  of  infidelity  and  indolence,  but  a  patron  of 
the  nobled  branches  of  fcience.  The  obiervatory  founded  in 
1748  was  completed  in  1758,  and  the  fuperintendence  of  it 
was  intruiied  to  Eugenius  Dobler,  a  brother  of  the  order. 

Alexander's  fucceflbr,  the  abbot  Berthold  Vogel,  who 
lone;  relided  at  Salzburg  as  profeilbr  of  canon  law  and  reAor 
of  the  univerfity,  being  well  acquainted  with  riAlmillner'si 

great 


9^         Life  cf  Flacidus  Ft:- -        ter,  ile  A/Iron6?ner, 

freai  knoAicdge,  particul.irly  in  the  awniietnatics,  appointed 
inj  in  1762  lo  be  altronomer  at  Krcmsmuniier,  witli  leave 
to  ret:iin  his  office  a>  profeirar  of  caaon  law.  He  now  applied 
tviih  great  zeal  to  rt nder  hinifelf  more  fit  for  his  new  occu- 
pation, as  he  had  not  yet  attended  nmch  to  pr3(fticaJ  allro- 
nomy,  and  was  even  but  little  acquainted  with  ihot'e  books 
from  which  he  could  obtain  information  on  the  fubje(i:.t. 
His  great  attachment,  howerer,  to  this  fcience,  fine  genius, 
and  a  defire  of  being  iifeful  to  the  inftitution  in  which 
he  refided,  and  to  the  world,  made  him  overcome  everv  diffi- 
^ilty.  The  tirft  book  that  fell  into  his  hands  was  Lafande's 
Tlxpojilion  Ju' Calcitl  j4jlronomzque,  with  \^hich  alone,  with- 
out any  oral  inftruction,  he  began  to  flndy  and  to  make  ob- 
fcrvahons.  This  work,  together  with  Vlacq's  It^arithmic 
tables,  were  for  a  long  time  his  only  fources  and  guides^  till 
he  at  length  obtained  Lalande's  large  work  on  aftrononiy. 
Fortunatelv,  a  carpenter,  named  John  Il'inger,  born  in  a  vil- 
lage bckniiiing  to  the  abbey,  though  he  could  neither  read 
Bor  write,  was  able,  under  the  diiecSlion  of  Fixlniillner,  to 
conftrucl  for  him  very  neat  mural  quadrants,  zenith  fectors, 
Iranfit  intlruments,  and  pendulum  clocks.  Other  inftru- 
ments  were  made  for  him  bv  Brander  of  Augfburgh,  and  he 
procured  achromatic  telefcopes  from  Dolhxnd  -,  fo  that  bv  his 
at^ivity  the  obfervatory  at  Krcm>munrter  foon  beean>e  one  of 
the  moft  celebrated,  and  befl  fupplied  with  apparatuses,  in 
Germany.  His  principal  afTiftants  were  Theod.  J^trffliuirer, 
vho  afterwards  bccau>e  his  fucceifor,  and  Father  B.  Wall'^r, 
.  Ffxl mill ner  now  acquired  a  confiderable  rank  among  aftro- 
nomical  writers.  In  1765  he  pub'iOied  his  M ertdlanus  Spe- 
rril4:£  Ajlron.  Crfmijancn/is^  in  which  he  eftablifiied  the  iirft 
•elements  of  his  abfervatorv,  and  determined  its  longitude  and 
latitude.  In  1776  he  pubhfhed  his  fecond  aftrononucal  work, 
caikd  DeannhiKi  AjironO'Tnicum,  which  contained  the  obferv- 
ations  n>ade  bv  him  at  KrcmsmunOer  from  1765  to  1775, 
s.rid  which  is  replete  with  important  and  ufeful  information. 
>}ts  third  work,  on  which  he  was  employed  towards  the  clofe 
o^f  his  life,  and  which  was  printed  after  his  death,  appeared 
in  179  »  It  contains  a  valuable  colicclion  of  obfi^rvations 
made  between  the  years  1776  and  1791,  together  with  a 
great  many  calculjiious  and  treatifcs,  which  itill  add  to  his 
celebrity  in  this  department.  Befides  thefe,  many  important 
articles  written  bv  hnn  are  to  be  found  in  the  Journal  des 
Si2i'a7is;  Bernoulli's  Epiftolary  Correlpondence  ;  the  French 
.Ephenier'ules  lUs  Move ;  the  Aftronomical  Almanac  of 
Berlin;  the  Afironomical  Ephemerides  of  Vienna;  and  the 
>ilemoirs  of  the  Rcyal  Academy  of  Sciences  at  Paris. 
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The  important  fervic  e  rendered  to  the  fcience  of  agronomy 
by  Fixlniillner  is  well  known  to  all  aftronomers.  The  great 
number  of  his  obfervations  of  Mercury,  at  a  time  when  they 
were  rare,  and  difficult  to  be  made,  enabled  Lalande  to  com- 
plete his  accurate  tables  of  that  planet,  for  which  the  French 
aftronomer  publicly  returned  him  thanks.  Fixlmillner  was 
one  of  the  firft  aftronomers  who  obferved  the  orbit  of  the 
newly  difcovered  planet  Uranus.  He  was  alfo  the  firft  who 
fupported  Bode's  conje6lure,  that  the  ftar  34,  in  the  Bull, 
obferved  by  Flamltead  in  the  year  1690,  and  which  after- 
wards difappeared,  was  the  new  planet.  Fixlmillner  was 
a  man  of  fo  great  application  and  activity  that  he  not  only 
made  obfervations,  but  calculated  them  all  himfelf,  and  de- 
duced from  them  the  neceflary  refults.  All  his  obfervation% 
of  whatevtr  kmd,  he  calculated  on  the  fpot;  and  to  avoid 
errors  he  always  calculated  them  a  fecond  time.  To  un- 
common mduftry  he  united  great  penetration  and  deep  re- 
flection, as  is  proved  by  the  great  many  excellent  remarks 
and  dikoveries  to  be  found  in  his  works.  It  muft  here  be 
added,  that  this  able  alironomer  lived  in  a  remote  part  of  the 
country^,  at  a  ditiance  frrjm  all  literary  helps,  and  from  others 
who  purfued  the  flimc  ftudics;  that  is  to  fay,  from  all  thof<; 
things  wliich  could  animate  his  zeal ;  and  yet  he  continued, 
till  the  latl  day  of  his  life,  a  fin2;ular  inftance  of  perfeverance 
and  attachment  to  his  favourite  ftudy.  But  few  men  were  fo 
little  fubje6l  to  the  imperious  power  of  the  paffions.  Simple 
in  his  manners,  he  pofl'eiTed  great  equanimity  and  firmnefs, 
like  the  immutable  laws  of  nature  which  he  lludied.  His 
wicie  extended  celebrity  did  not  render  him  proud  :  w  hatever 
was  written  or  {•^\(\  in  his  praife,  he  endeavoured  rather  tq 
conceal  than  to  publiOi.  His  clofe  application  at  length  im- 
paired his  health,  and  brought  on  obftinate  obftru6lions, 
which  ended  in  a  diarrhcea.  He  died  on  the  27th  of  Augu(l 
1791,  in  the  71ft  year  of  his  age,  the  53d  of  his  refidence  in 
the  convent,  and  the  46th  after  his  entering  into  the  prieft- 
hood. 
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AD  T  liftencd  to  the  folicitations  of  friends,  I  fhould 
long  before  this  time  have  publilhed  fome  account  of  an  art 
to  the  advancement  of  which  1  had  in  fome  degree  contri- 
buted, and  in  which,  I  may  ailirm^  1  was  tolerably  proli- 
cicut  upwards  of  Ivv-enty  years  ago :  I  nii<^ht  add,   that  the 
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idea  was  truly  niv  own — for  fuch  was  the  faft — but  ui  per- 
fecting lUe  invention  I  had  the  aRiitance  and  joint  labour  of 
another.  At  the  time  of  the  dilcovery  I  flaitt^ed  niyiclf  that 
we  were  orig;inal ;  and,  with  thofe  fanguine  ideas  which  are 
natural  to  a  voung  man,  indulged  the  hopes  of  reaping  fome 
fame  at  leaft  from  the  difcoverv:  nav,  1  was  even  weak  enou^rh 
to  feel  vexed  when  I  afterwards  found  that  we  liad  been  anti- 
cipated by  a  jVJr..  Ged,  of  Edinburgh,  who  had  printed  books 
from  letter-prefs  plates  ?i}Q<)\x\.  jifty years  before!  The  know- 
ledge of  this  idSi  lellened  the  value  of  the  difcoverv  fo  much 
in  my  edimation,  that  I  ieltbut  little  anxiclv  to  be  known  as 
a  fiecond  inventor ;  and  but  for  the  perievering  attempts  of 
others  to  deprive  Ged  of  the  fame  liis  memorv  fo  juftly  merits, 
^nd  which  he  dearly  earned,  I  might  have  (till  remained  filent. 

It  is  not  niv  iniention  at  prefeut  to  enter  into  a  detail 
of  particulars  refpecling  the  procelTes  connected  with  letter- 
prefs-plate  or  ftereotyi'C  printing,  nor  would  it  be  ])roper 
without  previoudv  obtaining  the  concurrence  of  Mr.  Foidis, 
the  gentleman  \vho  aliiited  me  in  my  labours.  Much  lefs  is 
it  mv  intention  to  enter  into  a  hiftory  of  printing  in  general : 
a  few  remarks,  however,  refpccling  its  varieties  may  not 
prove  unacceptable  to  fome  readers. 

Imprelliug  forms  or  images  upon  various  fubftances,  as 
clay  and  metals,  by  means  of  feals,  ftamps,  dvcs^,  punches, 
and  the  like,  mull  haye  been  an  early  invention :  antique 
coins,  antient  bricks  with  infcriptions  on  ihem,  &c.  are 
proofs  of  this.  In  this  cafe,  the  body  to  be  impreired  mu(t 
be  in  a  Itate  comparatively  foft  and  plaftic,  and  the  feal  or 
other  Itamp  is  applied  with  fuch  a  force  as  to  make  it  leave 
its  image  in  the  Juhjl mice  of  the  clay  or  metal.  The  tranii- 
tion  from  this  to  printing,  which,  in  its  limplefl  form,  con- 
fifts  in  fmearing  over  or  daubing  the  prominences  of  a  ftamp 
with  any  coloured  .fubllance,  that  when  applied  to  another 
jpody  it  may  leave  its  iinpre(hou  ON  the  juv face  ai  {\\c\\  body,, 
appears  fo  iimplj^*,  fo  ealy,  and  natural,  that  it  has  been  a 
rtialtcr  of  much  wonder  to  the  moderns  that  it  fliould  not 
h^ve  beer)  difcovercd  for  fo  many  ages;  not,  indeed,  till 
within  thefe  few  centuiies.  This  obfcrvation,  however,  doe§ 
not  apply  wifh  all  its  force  to  the  Afiaiics;  for  in  China  the 
period  of  the  difcovery.  is  fo  remote  as  to  baffle  any  attempt 
that  miohi  be  made  to  fix  the  tera  of  printing  from  blocks  in 
thai  coantn'. 

l^rintiuL':  from  bKKks  nuiy  be  confidered  as  the  firft  fpecies 
of  printing  properly  ib  called.  The  end  intended  by  this  pro- 
eefs  is  o])iained  bv  tuttine,  upon  a  fiat  block  of  wood  or  me- 
Ij^j'  hilt  ••<!nh)on!v  tho  tbrn)er,  the  words  or  fcntcnces  m^r 
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tended  to  be  multiplied  by  printing;  and  the  cutting  Is  ma- 
ixao-ed  in  fuch  a  manner^  that  the  letters  are  left  prominent, 
and  prefent  the  original   lurface  of  the  block,  while  every 
other  part  of  the  furface  is  cut  down  fo  much  lower,  that  the 
paperj  linen,  or  other  material  to  be  printed,  when  applied 
lo  the  block  or  vice  verfi,  can  come  in  conta6l  with  no  part 
of  the  bottom  of  the  incifions,  but  onlv  with  the  projcciing 
places  which  prefent  the  letters.     The  block  being  provided, 
its  furface  is  either  applied  to  another  flat  furface  covered 
over  with  a  coloured  compoiition,  as  is  the  practice  with  ca- 
lico printers,  by  which  means  it  receives  a  fufficient  charge 
to  enable  it  to  give  oft' a  portion  of  the  colour,  and,  with  the 
colour,  its  own  fjrm  to  the  fluff  to  which  it  may  then  be 
applied ;  or  the  colour  is  diflfufed  over  its  furface  by  means 
of  a  ball,  commonly  made  of  foft  (kin  ftufi'ed  with  wool,  as 
is  the  practice  with  book -printers,  in  which  cafe  the  coloured 
Body  gets  the  name  of  printing  ink,  and  the  paper  receives 
the  impreflion  by  being  applied  to,  and  preflfed  upon,  the 
block.  Were  the  block  applied  to  the  paper,  the  effeft  would 
be  the  fame ;  but  in  practice  it  is  found  much  more  conve- 
nient to  apply  the  paper  to  the  block,  for  one  reafon  among 
others — the  paper  is  the  lightelf,  and  the  cafiefl  taken  up  in 
the  hand. 

This  kind  of  printing,  from  the  beft  information  that  can 
be  collected,  appears  to  have  been  applied  to  the  manufacture 
of  playing  cards  long  before  any  idea  was  entertained  of  mul- 
tiplying copies  of  books  by  its  means.  Thefe  cards  had  va-» 
rious  l^indsof  figures  upon  them  ;  and  among  others,  wc  may 
obferve  in  pafling,  one  called  the  devil',  and  hence,  probably, 
the  antipathy  exprefled  by  many  againft  all  g?rmes  with  cards; 
and  hence,  too,  may  have  come  the  opprobrious  name  given 
to  them  of  the  devil* s  book. 

At  length  the  idea  of  copying  MSS.  by  means  of  blocks 
was  taken  up  in  Europe  in  the  fifteenth  century,-  and  feveral 
t)ooks  were  foon  executed  in  that  manner,  which  may  be 
called  the  firll  fpecimens  of  European  llereotype.  It  w'as  a 
wonderful  help  to  the  propagation  of  truth  ;  and  the  facility 
with  which  books  could  be  thus  multiplied,  compared  with 
the  trouble  of  writing  them,  would  have  left  little  caufe  for 
wonder,  had  it  induced  men  to  be  fatisfied  for  a  long  time 
with  this  firft  flep  in  typography. 

This  method,  however,  continued  but  a  (liort  time  in  prac- 
tice till  it  fuggeited  another.  Cutting  or  ene:ravincr  a  block 
for  every  page,  was  a  work  accompanicxl  with  conliderable 
labour  and  cxpenfe :  to  cut  feparate  letters  on  fmall  pieces  of 
wood,  which  might  be  arranged  afterwards  in  any  nianner 

wanted. 
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wanted,  appeared  to  he  a  likelv  way  of  ftill  further  reducing 
x\\t.  \\x\zto^  book -makings  as  the  fame  types  ujight  be  after- 
wards employed  for  different  works. 

This  advance  in  the  art  was  alfo  foon  ohtained,  but  ftill 
printers  Were  not  Auisfied.  A  ereat  number  of  each  parti- 
cular letter  was  required  to  enable  them  to  fet  up  or  compofe 
(as  putting  the  letters  together  is  called)  a  fingle  flieet  of  any 
work ;  each  letter  was  to  be  cut  and  adjuiled  with  fuch  ac- 
curacy, as  to  make  it  Hand  exaAly  to  the  fame  height  of  every 
other  letter;  and  all  fo  as  to  range  well  with  each  other.  If 
the  Cutting  of  a  Jingle  alphabet  could  be  made  to  aniwer  in- 
Head  of  fo  many,  what  a  faving  of  labour  !  Can  we  wonder 
that  the  attempt  was  made  ?  It  fucceeded,  and  gave  rife  to  a 
new  art,  that  of  the  type-founder,  as  praftifed  at  this  day. 

In  this  art,  the  letters  are  firft  cut  upon  Heel  punches: 
thefe  are  afterwards  hardened,  that  thev  may  bear  flriking 
into  pieces  of  copper,  in  which  they  leave  their  impreffion, 
which  pieces,  called  matrixes,  being  furniihed  with  1  proper 
apparatus  for  forming  the  (talk  or  fhank  of  the  tvpe,  ferve  as 
moulds,  from  which  any  number  of  types  may  be  caft^  every^ 
one  exaclly  like  its  original  punch. 

Thus  we  fee  that  book  printing  has  been,  in  its  progrefs, 
connected  with  arts  very  different  in  themfelves.  At  its  firft 
origin  the  blockcutter  was  the  principal  agent  in  producing 
the  copy  of  the  MS.  Preffmen  were  alio  neceffary.  In  its 
next  Hep,  the  block-cutter  turns  letter-cutter,  each  like  each 
other  in  height  and  body,  that  they  might  range  properly  in 
lines;  a  labour  fo  prodigious  that  words  cannot  convey  any 
idea  of  the  mechanical  patience  it  muft  have  required  !  An- 
other fet  of  workmen  now  became  neceffary,  a  new  bufinefs 
was  formed,  that  of  the  compofitor;  the  peribn  who  arranges 
the  letters  into  words,  lines,  and  pages.  The  third  ftage  of 
the  art  was  that  in  which  moveable  metallic  tvpes  were 
employed,  which  embraces  the  arts  of  the  punch-cutter, 
the  fmker  and  adjufter  of  the  matrixes,  the  mould-maker, 
(the  mould,  properly  fpeaking,  is  that  part  of  the  apparatus 
which  forms  the  (hank  or  body  of  the  tvpe  ;  tiie  letter  formed 
by  the  matrix  is  called  ihnface',)  the  type-founder,  the  com- 
pofitor, and  the  preffman. 

This  kind  of  printing  is  called  lefter-prefs,  to  diiVmguifli  it 
from  another,  which  is  radically  different  both  in  the  modi^ 
oFits  production  and  in  that  of  its  working — -we  mean  copper- 
plate work. 

Eutrraving  on  metal-  is  an  art  of  great  antiquity.  Almof* 
every  kind  of  antient  armour  that  has  yet  been  found,  as  alio 
many  antique  b.oufehold  implements,  are  embellifhed  with 
engravings  of  lefs  or  more  merit,     W^e  fpeak  uot  now  of 
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fcvilptures  and  carvings  in  metal,  which  are  probably  equally 
antient,  but  of  engraving,  properly  fo  called,  figures  of  flow- 
ers, animals,  men,  formed  on  furfaces  more  or  lefs  uniform, 
by  incifions  or  lines  cut  into  them  with  graving;  tools.  But 
though  the  origin  of  this  art  is  fo  remote  that  It  cannot  be 
detertnined,  that  of  taking  imprcffions,  or  printing  from 
fuch  engravings,  appears  to  have  been  difcovertd  fubiequent 
to  the  art  of  letter-prefs  printing.  Ife  is  performed  bv  rub- 
bing over  the  plate  with  printing  ink,  and  then  cieaning  its 
furfacc  in  fuch  a  manner  that  the  ink  may  iliil  remain  in  the 
incifions,  Moiftened  paper  is  then  kid  upon  the  plate,  and 
both  are  palTed  through  between  rollers,  with  a  piece  of 
blanket  or  foft  cloth  on  the  back  of  the  paper,  which  forces 
the  latter  into  the  incifions,  and  brings  it  into  contact  with 
the  ink  left  in  them,  a  portion  of  which  adhering  to  the 
paper,  gives  to  it  the  form?  engraved  on  the  copper.  This 
kind  of  printing,  from  the  manner  in  which  the  impreilioa 
is  obtained,  is  called  rGllmg-prefs,  and  fometimes  copper^ 
plate  printing. 

By  the  progreflivc  ileps  which  we  have  endeavoured 
briefly  to  enumerate,  typography  was  bronghi  to  that  ftat-a 
of  perfct^lion  to  which  it  has  attained.  It  is  a  cuiious  fad:, 
however,  that  all  the  improvements  followed  each  other  iu 
fuch  quick  fuccelTion,  that  in  a  few  years  from  its  firft  in- 
vention in  Europe,  we  find  the  printers  in  polfeffion  of  all 
oiir  common  modes  of  working,  and  producinvr  Ijx^^'imens.of 
tlieir  art,  which  even  now  cannot  be  furpafi'ed.  Some  of 
the  early  printed  mi'fals  upon  vellum  are  proofs  of  this. 

But  if  we  have  reafon  to  be  furprifed  at  the  quick  (leps  by 
which  printing  with  moveable  types  was  perfected,  we,  iiave 
more  caufe  to  wonder  why  with  the  acquifition  of  moveable 
types  the  art  became  ftationary.  The  tranfition  from  foiid 
pages,  cut  at  an  expenfc  and  labour  beyond  the  value  of  the 
tntereji  of  an^  capital  th  t  could  be  required  to  be  funk  in  p7  lut- 
ing an  edition  ofanjyzaork,  made  it  a  deli rable  object  to  devife 
means  for  making  the  fume  letters  do  over  and  over,  not  only 
for  difierent  Iheets  in  fuccefiion  of  the  fame  work,  but  for 
fubfcquent  publications.  Hence  came  the  lirlt  moxeable 
types  ;  which,  hovvcvcr,  as  we  have  already  obferved,  were 
all  cut  fmgly.  'X\\z  fuccefs  which  followed  the  attemptjj 
made  to  lelTen  this  labour  of  cm/Z^a^^,  by  making  well  formed 
letters  onc(i  cut  ferve  for  ever,  by  the  facility  of  multiplica- 
tion which  founding  aCorded,  ought,  one  would  think,  iii- 
^antly  to  h^ve  kd  to  a.  further  improvement,  Iffoundlnfr 
could  be  applied  to  (ingle  letters,  why  not  to  pcges^  lo  o^ei 
rid  ot  a  facriiicG  of  caj.)itdl  fabuiiittd  to  at  iiril^  btcaufe  of 
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tlie  enormous  expenfc  of  block  cutting !  Founding;  of  pagie^/ 
on  the  firfl  view  of  it,  promifes  many  advantages  in  point  ot 
economy ;  and  to  fcience  it  holds  out  what  can  never  other- 
wife  be  obtained — the  poUibility  of  procuring  in  a  fliort  time 
immaculate  ed'ttmis*  From  books  caft  into  folid  paaes,  no 
more  copies  would  be  printed  than  might  be  wanted  tor  im- 
mediate fale;  the  money  thus  faved  from  being  funk  in 
paper,  to  be  piled  up  in  warehoufes  for  years,  as  at  prefent, 
would  ferveas  furplus  capital  to  print  other  works;  and  thus 
the  printer,  his  workmen,  and  the  bookfcllers,  would  all 
be  benefited ;  (for  it  would  be  eafy  to  prove,  did  our  pre- 
fent limits  allow  it,  that  not  only  the  bufmefs  of  the  prefl- 
men,  but  of  the  compofitors,  would  be  materially  benefited 
and  increafed  by  the  general  adoption  of  fuch  an  improve- 
ment) and  all  errors  as  foon  as  difcovered  could  be  rectified 
in  the  plates,  to  prevent  them  from  appearing  in  alter  copies, 
infiead  of  running  through  a  large  edition  as  at  prefent. 

Such  conliderations  as  I  have  juil  ftated  firil  led  me  to 
turn  my  thoughts  to  the  improvement  of  the  art  of  printino;; 
and  the  more  I  thought  upon  it,  the  more  I  became  con- 
vinced of  its  prac^-licability.  I  communicated  my  ideas  upoTi 
the  fubjcft  to  Mr.  Foulis,  printer  to  the  univcrfity  of  Glaf- 
gow,  my  native  city,  and  where  I  then  refided,  who  fur- 
nifhed  me  with  a  page  of  types  ready  fet  up,  or  compofed,  for 
mv  firft  experiment,  which  had  fufficient  fuccefs  to  induce 
me  to  try  others,  and -convinced  Mr.  Foulis  of  the  poflibility 
of  producins;  plates,  which  would  yield  impreflions  not  to  be 
diftinguiflied  from  thofe  taken  from  types. 

If  i  had  feen  forne  of  the  advantages  which  fuch  a  plan 
promifed,  Mr.  Foulis  faw  and  pointed  out  many  more,  of 
fuch  a  nature  as  could  only  prefent  themfclves  to  a  regular 
bred  practical  printer.  We  agreed  to  profecute  the  bulincls 
together,  and,  if  poflible,  to  bring  it  to  perfeftion,  and  in 
junfuance  of  this  refolution  performed,  I  may 'fay,  innume- 
rable experiments,  till  we  at  lall  overcame  everv  difficulty^ 
and  were  able  to  produce  plates,  the  impreflions  from  which 
could  notJbe  diftinguifhed  from  thoie  taken  from  the  types 
from  which  they  were  cafL 

In  the  mean  time  we  learnt  that  our  art,  or  one  extremely 
fnnilar,  had  been  pra6lifed  many  years  before  by  Mr.  Ged, 
as  I  have  before  obferved  ;  and  foon  after  the  world  was  fa- 
voured, by  Mr.  Nicholls,  with  an  intereding  pamphlet 
entitled  "  Biographical  Memoirs  of  William  Ged  ;  including 
a  particular  account  of  his  progrefs  in  the  art  of  block 
printmg=^.''     The  firit  part  of  the  pamphlet,  as  the  editor 
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informs  us,  was  printed  from  a  MS.  dictated  by  Ged  fome 
lime  before  his  death  :  the  fecond  p.irt  was  written  by  his 
daughter,  for  whofe  benefit  the  profits  of  the  publication  were 
intended  :  the  third  was  a  copy  of  propofals  that  had  been 
pubhflied  bvMr  Ged's  fon  in  1751,  for  reviving  his  father's 
art;  and  to  the  w^hole  was  added  Mr.  Mores's  narrative  of 
block  printing. 

From  this  "publication  it  appears,  that  fo  far  back  as  the 
year  1725  Mr.  Ged  had  begun  to  profecute  plate-making. 
in  1727  he  entered  into  a  contract  with  a  perfon  who  had  a 
little  capital,  but  who  on  converfing  with  fome  printer  got 
fo  intimidated  that  at  the  end  of  two  years  he  had  laid  out 
only  22I.  In  J 729  he  entered  into  a  new  contrail  with  a 
Mr.  Fenner,  Thomas  James  a  type-founder,  and  John 
James  the  architect ;  and  fome  timea^ter  a  privilege  was  ob- 
tained fron  the  univerfiiy  of  Cambridge  to  print  bibles  and 
prayer-books.  But  it  appears  that  one  of  his  partners  was 
actually  averfe  to  the  fuccefs  of  the  plan,  and  engaged  fuch 
people  for  the  work  as  he  thought  moft  likely  to  (poil  it.  A 
/draggling  workman  who  had  wrought  there  informed  Mr. 
Mores  "  that  both  bibles  and  common  prayer-books  had  been 
printed,  but  that  the  compofitors  when  they  corrected  one 
Fault  made  purpofely  half  a  dozen  more,  and  the  prefTmen 
when  the  mafters  were  ablent  battered  the  letter  in  aid  of  the 
compotitors.  In  confequence  of  thefe  bafe  proceedings,  the 
books  were  fupprefled  by  authority,  and  the  plates  fent  to  the 
King's  printing-houfe,  and  from  thence  to  Mr.  Caflon's 
foundery.'* 

After  much  ill  ufage,  Ged,  who  appears  to  have  been  a 
perfon  of  great  honeity  and  fimplicity,  returned  to  Edin- 
burgh. His  friends  were  anxious  that  a  fpecimen  of  his  art 
fhould  be  publifhed,  which  was  at  lall  done  by  fubfcription. 
His  fon,  James  Ged,  who  had  been  apprenticed  to  a  printer, 
with  the  confent  of  his  mailer  fet  up  the  forms  in  the  night- 
time, when  the  other  compofitors  were  gone,  for  his  father  to 
caft  the  plates  from;  by  which  means  Saluft  was  finifhed  in 
1736.  Of  this  work  I  have  a  copy,  and,  which  is  inore  An- 
gular, the  plate  of  one  of  the  pages;  and  from  it  the  fpeci- 
men of  Ged's  work  given  with  the  prefent  article  w-as  printed. 
This  plate  I  firft  faw  in  the  hands  of  the  dereaftKl  Mr.  John 
Murray,  bookfeller,  in  the  year  1782,  but  do  not  now  recol- 
lect the  way  in  which  he  faid  it  came  into  his  pofleffion. 
Having  about  a  year  ago  applied  to  his  fucceffors  in  bufinefs, 
Melfrs.  Murray  and  Highley,  to  requeft,  if  the  plate  could  be 
found,  that  I  might  be  allowed  to  take  fome  imprefliond 
from  it;  they  very  politely  ipfifted  on  my  acceptance  of  what 
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they  had  ufcd  for  years  as  a  flat  weight  to  lay  upon  papers  on 
the  end  of  the  ileik.  After  what  I  have  juft  ftated,  I  nec<l 
hardly  add  that  the  p]ate  has  received  confiderable  injury, 
and  th.it  it  would  be  unfair  to  judge  by  its  pre  fen  t  appear- 
ance of  the  degree  of  peife6lion  to  which  (jqA  hiid  brought 
the  art.  It  is  extremely  probable  too_,  that  the  forms  from 
which  he  made  his  moulds  were  compofed  of  worn  typ<?8> 
which  will  always  produce  plates  that  may  be  faid  to  be  worn 
before  they  are  ufed. 

Befides  the  Saluft,  I  have  another  work  printed  fome  years 
after  from  plates  of  Mr.  Ged's  mannfa(^lure.  The  book  \s 
'*  TX^  hife  of  God  inth^  Soul  ofMan^'*  printed  on  a  writing 
pot,  i2mo,  and  with  the  following  imprint :  *'  Newcastle  : 
Printed  and  fold  by  John  ^sf  hit  n,  from  plates  made  by 
William  Ged,  GoUfmitb  in  Rdinburgh^  mdccxlii." 
It  is  a  very  neat  little  volume^  and  is  as  w^ell  printed  as  books, 
generally  were  at  the  time. 

Though  we  had  reafon  to  fear  from  what  w^  found  Ged  had 
fnet  with,  that  our  efforts  would  exi>eriencc  afimilaroppofition 
from  prejudice  and  ignorance,  we  perfevered  in  our  obje^Sl  for 
a  conftderable  time,  and  at  latt  refolved  to  take  out  patents 
for  England   and   Scotland,    to  fecure  to  ourfelves,  for  the 
idual  term,  the  benefits  of  our  invention ;  for  the  difcovery 
was   ftill  as  much  our  own  as  if  nothing  fimilar  had  been 
pra^tiled  before;  Ged's  knowlecige  of  the  art  having  died 
with  his   fon,   whofe  propofals  for  reviving  it,   publifhed  in 
1,751,  not  having  been  followed  with  fuecefs,   he  went  t» 
Jamaica,  where  he  died.     The  patents  were  accordingly  ob^ 
tained ;  nay,  they  are  even  expired  :  and  yet  we  hear  people, 
who  only  began  their  ftereotype  \ixho\.\x% yejierday ,  taking  to 
.themfelves  the  merit  of  being  the  firft  inventors  \ — As  to  be- 
nefis,  however,  I  have  as  yet  reaped  none,  and  Mr.  Foulis  I 
believe  has  reaped  as  few  ;    for,  owing  to  circumfiiances  of  a 
private   nature,  and  which  no  way  concern  the   public  to 
know,  the  bufinet's  was  laid  afide  for  a  time  ;  and  having  af- 
terwards quilted  Glafgow  and  removed   to  London,    I  foon 
found  mvfclf  fo  much  occupied  with  other  concerns,  that  I 
have  hardly  had  time  even  to  think  upon  it  lince.     I  ought 
however  to  ohferve  here,  that  its  bcii>g  fufpended  was  not  on 
account  of  any  imperfeftion  attending  the  art,  or  objections 
agaiaft'its  being  a  fit  object  to  be  profecuted.     On  the  con- 
trary, feveral  Imall  volumes  were  actually  printed  from  plates 
made  by  myfclf  and  Mr.  Foulis,  and  the  editions  were  fold 
IQ  the  trade  without  any  intimatitm  of  their  beina  printed 
ewt    of    the  common   way !     We  had  heard  u  hilpers  that 
mir  work  coujdaiot  j>ullibly  be  fuch  as  would  pals  for  com^ 
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9nDn  printing  !  The  trade  knew  what  we  were  at,  and  would 
take  care  of  any  thing  done  in  the  ne<w~fangled  wayl 
The  firft  clVays,  therefore,  were  in  the  loweli  ienfe  of  the 
word  common:  one  or  two  hijlor'ws^,  and  a  cheap  edition  of 
The  Economy  of  Human  Life.  We  alio  printed  a  Greek  vo- 
lume, Xenophons  Anabajis^  ^1^3^  ^"^^  had  plates  for  feveral 
fmall  volmnes  of  the  Englifh  Poets  almoft  finiflied,  but  the 
latter  were  never  put  to  prefs.  Having  preferved  two  or  ihre^ 
of  the  plates  made  along  with  Mr.  Foulis,  I  fhall  fubjoin  t6 
the  prefent  account  a  Ipecimen  of  one  or  two.  They  have 
been  damaged  bv  iving  about  for  a  number  of  years,  and  by 
ti  carriage  of  -oo  miles;  yet  1  lliall  offer  no  apology  for  their 
appearance. 

Twice  then  had  this  art  been  invented  and  pra61;ifed  \ix 
Britain,  when  about  three  years  ago  DiD(^T,  the  celebrated 
French  printer,  applied  it  to  logarithmic  tables,  and  afterwards 
to  feveral  of  the  Latin  claflics,  and  to  various  French:  publi- 
cations, which  he  has  executed  with  confiderabl^e  accuracy. 
The  prcfs-work  has  been  carefully  attended  to,  and  dOcs  great 
credit  to  the  printer.  Indeed,  after  what  Didot  has  done, 
clamour  and  prejudice  will  attempt  in  vain  in  future  to  decry 
letter-prei's-plate,  and  his  name  will  always  be  njentioned  as 
a  principal  promoter  of  this  ufeful  art,  the  introduction  ot 
which  will  be  marked  as  a  lingular  sera  m  the  hiftory  of 
priming.  Some  of  his  countrymen  indeed  (f;)r  I  cannot  fup- 
p'Tfe  Didot  would  attempt  if)  wrfh  to  afcribe  to  him  the 
whole  merit  of  the  invention,  and  to  have  it  believed  that  it 
originated  with  himfelf.  The  fa6ls  I  have  ilated  fhow  with 
how  little  juflice  this  claim  is  made.  It  is  true  he  may  have 
difcovered,  for  himfelf,  the  fecret  of  the  art ;  but  it  is  hardly 
credible  that  he  could  be  ignorant  of  Ged's  progrefs  and  of 
burs,  efpecially  as  it  is  well^uown  that,  when  patents  are  ob* 
tained,  a  fpecification  of  the  procefs  is  obliged  to  be  put  upon 
record,  of  which  any  one  may  obtain  an  office  copy  at  $. 
fmall  expenfe. 

Having  ftated  what  relates  immediately  to  the  invention 
of  modem  Stereotype,  it  would  not  be  ingenuous  were  I  not 
to  (tate  that  claims  have  been  fet  up  in  favour  of  a  Dutch- 
man as  having  pradtifed  the  art  even  prior  to  Ged.  The  fol- 
lowing extra(5^,  tranflated  from  Niew  Algemetn  Konjf-  en  Let* 
Ur  Bode  1798,  No.  232,  will  put  our  readers  in  poiieffion  .of 
all  wc  have  yet  met  with  refpe<i:Hng  this  printer. 

'  "  A  krritt  of  bfjoks  technically  fo  called,  fuch  as  T'ye  i>.evsn  Chamfnons 
ef  C.hrtfii'tukim\  'the  Tivchje  Co-far i  \  'fnt  WJlory  of  Vcileniine  and  Or/on  i 
itb.^  F)  fnrh  CoTTvnt -,  arrd  luch  fcitmific  and  clalfical  performances,  of 
whicli  grxat-nurnbem  arc  annually  eixportiri  to  Amtcica, 

Sa,  "  Above 


^7^  Account  of  Stereotype  Prlnt'tng, 

*^  Above  a  hundred  years  ago,  the  Dutch  were  in  poflTcflioBi 
of  the  art  of  printing  with  foHd  or  fixed  types,  which  in  every 
refpe^l:  was  fuperior  to  that  of  Didot's  ftercotype.  It  may, 
however,  be  readily  comprehended  that  thefe  letters  were 
not  cut  in  fo  elegant  a  manner,  efpecially  when  we  refleft  on 
the  progrefs  which  typography  has  made  fince  that  period. 
Samuel  and  J.  Leuchtmans,  bookfellers  at  Leyden  *,  have, 
ilill  in  their  pofleffion  the  forms  of  a  quarto  Bible  v^^hich  were 
,conftru6ted  in  this  ingenious  manner.  Many  thoufand  im- 
.preffions  were  thrown  off,  which  are  in  every  body's  hands, 
and  the  letters  are  ftill  good. 

^^  The  inventor  of  this  ufeful  art  was  J.  Van  der  Mey, 
father  of  the  well-known  painter  of  that  name.  About  the 
end  of  the  i6th  century  he  refided  at  Leyden,  With  the 
affiftance  of  Muller,  the  clergyman  of  the  German  congre- 
gation there,  who  carefully  iuperintended  the  corre61ion,  he 
prepared  and  caft  the  plates  for  the  above-mentioned  quarto 
Bible.  This  Bible  he  publiflied  alfo  in  folio,  with  large 
margins  ornamented  with  figures,  the  forms  of  which  are 
flill  in  the  hands  of  Elwe,  bookfeller  at  Amftcrdam  *:  alfo 
an  Engliih  New  Teftament,  and  SchaaPs  Syriac  Dictionary, 
the  forms  of  which  were  melted  down  5  and  likewife  a  fmali 
Greek  Teftament  in  i8rno. 

*'  As  far  as  is  known,  Van  der  May  printed  nothing  elfe 
in  this  manner ;  and  the  art  of  preparing  folid  blocks  was 
loft  at  his  death,  or,  at  leaft,  was  not  afterwards  employed. 
The  caufe  may  readily  be  conceived ;  for,  though  this  pro- 
cefs  in  itfelf  is  very  advantageous,  it  is  far  more  expenfivc 
than  the  ufual  method  of  printing,  except  in  thofc  cafes 
when  fuch  works  are  to  be  printed  as  are  indifpenfably  ne- 
cefTary,  and  of  ftanding  worth.  The  number  of  thefe,  how- 
ever, is  certainly  fmall;  efpecially  as  wc  are  acquainted  with 
no  inftance  in  the  annals  of  Dutch  printing,  that  any  de- 
pendance  can  be  placed  on  the  fale  of  150,000  copies,  as 
was  tti  J  cafe  with  the  brothers  Guvot.'' 

The  publiflier  of  the  preceding  notice  fuppofes,  nay,  af- 
ferts,   that   the   expenfe  of  ftereotype  precludes  its  ufe,   ex- 

.  *  Should  the  prefent  article  chance  to  meet  the  eyes  of  Mcffrs.  LeuchtJ 
mans  or  EKve,  the  gcntkmea  mentioned  in  ihis  extract  as  being  poilclled 
of  lome  of  Van  der  May's  forms,  they  would  confer  a  perlbnal  favour  on 
the  author  of  the  prefent  article,  and  at  the  fame  time  a  fcrvicc  to  truth,  if 
they  would  have  the  goodnefs  to  part  with  the  plates  or  bjocks  of-a  few- 
pages,  and  forward  them  to  his  addrefs  in  London  by  any  of  the  v^ffels 
which  bear  his  Prulljan  majefty's  flag,  and  which  are-da'ly  pa^ngbetwteu 
the  two  countries.  By  infpei^ing  them,  he  thinks  he  could  detcrmjne 
whether  Van  der  May's procefs  was  the  fame  that  he  himfclf  has  pra6lii'ed, 

cept 
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cept  in  the  cafe  of  ftandard  authors^,  wliofe  works  are  fure 
of  an  extenfive  fale  :  but,  unhappily  for  his  mode  of  reafon- 
ing,  exactly  the  converfe  of  this  is  the  truth;  "for,  if  there 
w(  uM  be  an  advantage  in  applying  the  ftereotype  art  to  books 
of  ra  id  fale,  there  would  be  a  fiili  greater  one  in  the  cafe  of 
tho.e  publications  whofe  fale  may  be  lefs  certain,  as  at  the 
worft  there  could  only  be  the  lofs  of  the  plates,  in  place  of 
that  of  the  paper  and  prefswork  of  a  whole  edition,  which, 
in  alnxoft  every  cafe,  would  amount  to  a  much  larger  fum. 
The  expenfe,  then,  attending  the  procefs  (if,  indeed.  Van 
der  May's  was  the  fame  as  ours)  was  not  the  caule  of  its 
being  laid  alide  in  Holland.  The  probability  is,  that  his  art 
died  with  himlelf ;  for  we  find  that  Ged  had  *'  offers  from 
Holland,  repeatedly,  either  to  go  over  there,  or  fell  them  his 
invention  *  \"  which  would  not  have  been  the  cafe  had  they 
been  poffefTed  of  their  own  countryman's.  A.  T; 


XL.     Communication   from    TrofeJJor    M.  A.    Pictet,    of 

Geneva,    {nozv  in  London^)   on  Flexible  Szones,  addrejfed 
to  the  Editor* 


I 


^^^i  Erompton  Row,  No.  45, 

Auguft  20,  i8oi. 

N  reading  lately  in  your  very  interefting  Journal  (Vol.  X. 
p.  83.)  a  delcription  of  the  eLfic  quartz,  or  flexible  fand^ 
Jione,  from  Brazil,  I  wondered  that  the  author  f  had  not 
mentioned  a  fimilar  phajnomenon  which  has  been  obferved 
in  another  ftony  fubltance,  commonly  as  inflexible  as  any 
filiceous  aggregate,  but  thoroughly  different  in  point  of  che- 
mical compofition — I  mean  the  table  of  elajiic  marble,  which 
is  fliown  at  Rome  as  a  great  curiofity.  A  friend  of  mine, 
M.  Fleuriau  de  Bellevue,  from  La  Rochelle,  who  had  feen 
it,  gueffed  at  the  caufe  of  its  flexibility,  and  went  fo  far  as 
to  render,  by  a  particular  procefs,  any  given  fpecimen  of 
Carrara  marble  as  evidently  flexible  as  the  table  in  queflion. 
He  purfued  at  Geneva  the  feries  of  experiments  which  led 
him  to  that  difcovery,  and  read  to  our  Society  of  Phyfics  and 
IsFatural  Hif^ory  an  account  of  the  whole,  which  has  been 
fince  publiflied  in  La  Metherie's  Journal  de  Vhyfique,  The 
following  are  the  leading  faiSls : 

That  fpecies  of   marble  confifis,  as  you  well  know,  in  a 
confufed  aggregation  of  I'mall  irregular  cryflals  interwoven 

♦  Biographical  Memoirs  of  W.  Gcd,  p.  16. 
t  Klaproth. 
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ill  all  poflibl«  dire^lions,  and  adhering  to  one  another  by  a  cer* 
tain  degree  oF  cnhefive  force.  He  thought  that  if  he  could, 
by  any  proccfs,  deitroy  that  adherence,  without  ahtrlng  much 
the  folidity  of  the  cr}rtals  theirifelves,  he  might  thus  obtaiu 
a  loofe,  but  entire,  flony  aggregate,  which  would  become 
flexible  on  account  of  the  relative  mobility  of  the  integrant 
cryftals,  but  keep  its  folidity  and  preferve  its  form  in  con- 
fecjucnce  of  their  being  deeply  implicated  and  interwoven 
aniong  themfelves. 

According  to  that  theory,  he  undertook  a  ferics  of  expc- 
jlments  by  expofing  flips  of  marble  to  the  ad  ion  of  fire  in 
fand-baths  of  regularly  graduated  and  well  afcertained  tem- 
peratures :  he  thus  found  a  point  where  the  adhefion  of  the 
cryftals  was  loolened,  without  any  material  alteration  in  their 
tardnefs.  He  gave  to  his  friends  feme  fpecimens  of  Carrara 
marble  thus  rendered  flexible.  I  have  one  of  them  in  my 
pofleflfion  here  in  London,  which  may  be  feen  by  any 
perfon  who  fliould  yet  entertain  any  doubts  as  to  the  poflS- 
Dility  of  the  fa6l. 

Now,  a  volcanic  fire  may  have  a^led  on  a  large  mafs  of 
marble  nearly  as  my  friend's  furnace  has  done  on  his  imall 
fpecimens ;  and  this  explanation  of  the  natural  phaenome- 
non  I  confider  as  being  as  near  to  truth  as  moft  of  our  con- 
jeiSlures  on  fimilar  lubjects  can  be. 

I  am.  Sir,  with  true  regard. 
Your  moft  obedient  humble  Servant, 
JV/r.  Tllhch,  M.  A.  Pictet,  f.r.s. 

Lond.  et  Edinb. 


XLT.  On  the  Felocily  of  Water  Wheels.  By  Mr.  Robertsow 
Buchanan,   Ejigineer,      Communicated  in  a  Letter  to 

the  Editor. 

DKAR  SIR,  London,  No.  75,  Pi cca<I illy, 

TT4th  Auguft,  1801. 
HE  accompanying  paper  was  read  in  May  1799,  in 
a  Philolophicaf  Society  at  Fklinburgh.  I  offer  it  to  you  with 
din^idence,  knowing-  that  it  contains  things  contrary  to  re- 
ceived opinions.  Having,  however,  made  no  wilful  error,  if 
yen  think,  proper  to  publifh  it  in  your  Magazine,  it  mav  in- 
duce thofe  who  have  leifure  and  abilities  to  enter  more  fully 
Jnto  the  inveftigation  of  the  fubjeft. 

I  am,  dear  Sir, 
Your  very  humble  Servant, 
Mr^Tilkch.  KojiEiiTSO^' Buchanan, 


On  the  Vehcity  of  Water  IVheels.  ay^ 

.  THERE  are  many  cafes  in  which  it  is  of  importance  to 
know  the  proportion  of  power  neceflary  to  give  different  degrees 
of  vel(x:ity  to  a  mill  *.  But  as  the  con(trii6tion  of  mills,  and 
thepurpofes  they  ferve.  arc  various,  it  is  perhaps  impoffible  to 
find  any  law  of  univerfal  application.  Mr.  Banks,  in  his  Trea- 
tife  on  Mills  f?  has  drawn  a  conclufion,  which  he  appears 
to  confider  as  invariable,  namely,  that  "  when  a  wheel  acts 
bv  gravity,  its  velocity  will  be  as  the  cube  rcjot  of  the  quan- 
tity of  water  it  receives/' 

But  if  we  fuppofe  a  wheel  railing  water,  by  means  of  cranks 
and  pumps,  on  Mr.  Banks's  principle,  it  might  eafily,  I 
think,  be  demonftrated,  that,  by  redue^ngthe  velocity  of  the 
wheel  to  a  certain  degree,  the  wheel  would  raife  more  water 
than  would  be  neceflary  to  move  it  at  that  velocity  5  a  thing 
evidently  impoffible. 

In  this  view,  it  would  feem  there  is  no  a<Slual  cafe  in  which 
Jrlr.  Banks'e  conclufions  will  hold  true.  But,  however  they 
may  apply  to  other  mills,  the  experiments  which  I  am  going 
to  mention  feem  to  me  to  prove,  at  leaft,  that  they  do  not 
Apply  to  cotton  mills.  On  the  ground  of  thefe  experiments, 
made  at  different  times,  and  with  all  the  attention  in  my 
power,  (and  not  from  any  abftratSl  confideration,)  have  I 
|>refumed  to  call  in  queftion  an  authority  for  v^'hich  I  enter* 
iain  the  higheft  refpe61:. 

In  January  1796  I  meafured  the  quantity  of  water  the  old 
Rothefay  cotton  mill  required,  ift,  when  going  at  its  common 
velocity;  and,  2dly,  when  going  at  half  that  velocity.  The 
refult  was,  that  the  hi\  required  juft  half  the  quantity  of 
water  which  the  firft  did.  It  is  to  he  obferved,  that  in  thefe 
experiments  the  quantities  of  water  were  calculated  from  the 
heads  of  water  and  apertures  of  the  fluices. 

From  thefe  exp/criments  I  inferred,  "  that  the  quantity  of 
water  neccffary  to  be  employed  in  giving  different  degrees 
of  velocity  to  a  cotton  mill,  muff  be  nearly  as  that  veJ 
locity.'* 

I  was  fatisficd  with  this  experiment,  and  the  inference  I 
drew  from  it,  till  fome  gentlemen,  well  acquainted  with  thei 
theory  and  prartice  of  mechanics,  expreffed  their  doubts  oa 
the  fubjciS^.  I  had  then  recourle  to  another  experiment, 
which  I  confidered  as  lefs  liable  to  error  than  the  former. 

The  water  which  drives  the  oH  cotton-mill  falls,  a  little 
below  it,  into  a  perpendicular-fided  pond,  which  ferveS  as  a 
dam  for  a  corn-mill.     To  afcertain,  therefore,  the  proper- 

•  it  vvas  a  fcarcity  of  water  for  the  Rothefay  mills  which  Uiredlcd  rojr 
ittentiort  partic-ul:My  t6thk  fubjcct. 

t  See  Banks  on  Mills,  p-i7,  iS.  144,  145,  ^6.  • 
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tional  quantities  of  water  ufed  by  the  old  mill,  nothing  more 
was  necelfary  than  to  meafure  the  time  the  water  took  to 
rife  to  a  certain  height  in  that  pond ;  and  accordingly,  oa 
the  firft  of  May  1798,  1  made  the  experiments  noted  in  the 
following  table : 


J 

2 
46 

5 

3 

4 

Number  of  experiments. 

46 

24 

23 

Revolutions  of  one  of  the  iipri<^ht 
fli  Os  |)er  minute. 

5 

5 

5 

Rife  of  water  in  the  pond  in  inches. 

6.58 

^'S1 

H-45 

15.0 

Time  in  minutes  and  feconds. 

The  firft  and  fecond  experiments  were  made  wiih  the  mill 
at  its  conmion  velocity ;  the  third  and  fourth  at  nearly  half 
that  velocity. 

The  time  which  the  mill  required  to  ufe  the  fame  quantity 
of  water  in  theiV  experin  e.its  may  be  taken  in  ronnd  num- 
bers ;  the  proper  velocity  at  7  minutes^  and  half  that  velocity 
at  J5  minutes. 

The  refult  of  thefe  experiments  approaches  very  nearly  to 
that  of  1796.  The  difFcrence  may  be  accounted  for  by  the 
fmall  degree  of  leakage  which  muft  have  taken  place  at  the 
fluices  on  the  lower  end  of  the  pond;  and  the  time  being 
grejter  in  the  third  and  fourth  experiments,  the  leakage 
would,  of  courfe,  be  greater. 

Mr.  Smeaton  "*  and  others  have  proved,  in  a  very  fatisfac- 
tory  manner,  that  "  the  mechanical  power  which  muft  be 
employed  in  giving  different  degrees  of  velocity  to  the  fame, 
bc'dy  muft  be  as  the  fquare  of  that  velocity  "  But  ii  appears 
to  me  that  the  refult  of  ihe  above  experiments  may  be  Ccftly 
reconciled  to  this  propolition  bv  confidering  what  Mr.  Smea- 
ton fa\s  immedialcly  afterwards  :-—"  If  the  converfe  of  this 
propofition  (fays  he)  did  nc^t  hold  true,  viz.  that  if  a  body 
m  motion,  on  being;  flopped,  would  not  produce  a  mecha- 
nical eft'eit  equal  or  proportional  to  the  ftiunre  ot  its  velocity, 
or  to  the  mechanical  power  employed  in  producing  it,  the 
^fFe6t  would  not  correfpond  with  \\&  producing  caufe."  Now, 
it  is  to  be  obferved,  that  Mr.  Smeaion's  experiuients  were 
made  on  the  velocity  of  heavy  hoi^i^^  free  Jrom  Jritiion  and 

•  &ce  Smeaion  on  Mills,  p.  j8. 

other 
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other  caufes  of  re/ijlance ;  but  in  mills  there  is  not  only  fric- 
tion, but  obliacles  to  be  removed  :  and  experiments  made  on 
fri '.^tion  have  proved  that  the  fi  i6^ions  of  mnny  kinds  of  bodies 
increafe  in  direct  proportion  tv)  their  velocity.  But  the  ve- 
locity of  a  cotton-mill  at  work  may  be  confidered  as  a  me- 
chanical efi'ed:,  and^if  fo,  mull  correlpond  with  its  producing 
caufe. 


XLIT.  Account  of  a  neiv  Injlrument  for  the  Kxtra^lion  of 
Teetb^  y  the  hiVtmt'.r,  Mr.  Reece,  Member  of  the. 
Royal  Colitge  of  SurgeonSy  London, 
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SIR,  Craven-Street,  Strand,  Aug.  15,  iZoi, 


N  the  firft  Number  of  the  fecond  Volume  of  your  very  ufeful 
PubJitation  is  an  account  of  an  inftrument  for  the  extra6lioii 
of  tef  th,  which  the  inventor  (a  Mr.  Brovvn"^  reprefents  as  a 
very  great  inipro'uemcnt  of  the  German  key  inftrumcnts.  This 
great  improvement  confifis  in  a  deprellion  on  the  front  of  the 
fulcnmj,  which  (as  he  obferves)  "  forms  a  bed  to  receive  the 
tooth."  The  experiments  of  Mr.  Brown,  I  am  well  in- 
formed, were  made  on  an  old  jaw  of  a  Ikeleton,  the  alveolar 
procefs  of  v\hich  being  imperfect,  the  application  of  the  con- 
caved fulcrum  to  the  convexity  of  the  tooth  was  eafily  ad- 
mitted ;  ynd,  no  doulu,  its  extra^htion  effeftcd  "  without 
much  violence  to  the  jaw,  or  pain  to  the  patient."  But  ia 
the  living  fuhjetl^  the  alveolar  procefs  and  contiguous  foft 
parts  being  interpofed  between  the  concaved  fulcrum  and  the 
tO(jth,  the  s:'reat  advantages  derived  from  this  in^jention  are, 
an  unavoiduble  laceration  and  coniufion  of  the  gum,  and  great 
violence  to  the  jaw-bone  and  focket,  producing  troubleiome 
inflannnation  and  often  alarming  hemorrhagies,  from  there 
being  no  correfponding  eminence  of  the  gum,  on  which  it 
refts,  to  fill  up  the  hollow  (the  bed)  of  the  fulcrum  :  the 
corners,  by  the  prefTure  ncceifary  for  the  expulfion  of  the 
tooth  (which,  when  firm,  is  very  confiderable)  are  produc- 
tive of  very  ferious  mifchief;  and  thofe  practitioners  who 
were  induced  to  give  thefe  inftrumenfs  a  trial,  experiencing 
their  bad  effe(^s,  have  returned  them  to  the  maker. 

Similar  ctte^ls  (however,  in  a  much  leis  degree)  too  often 
arife  from  the  preflbreof  the  heel  of  the  inllrument  in  common 
ufe,  and  the  oblique  direction  in  which  the  tooth  is  extracted  ; 
to  obviate  which  I  have  invented  an  inftrument  which,  by 
the  peculiar  curvature  of  the  claw,  elevates  the  toolli  in  nearly 

a  per- 
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2l  perpendicular  direction,  and  from  the  ftrucflnre  of  the  Iun 
cnirn,  the  prcfTurc,  not  faliiug  uii  ihe  gum  till  the  tooth  is  a 
little  raifcd,  is  very  trifling  for  its  complete  cxpuKion,  hy 
which  means  the  injury  of  the  jaw-hone  and  contufion  of 
contio;iious  foFt  parts  are  avoided,  and,  confcfpiently,  the  mod 
painfiil  part  of  the  operation.  The  fiirrounding  gimi  heing 
previoudy  feparatcd  by  the  fcarificator  (which  accompanies  it) 
from  the  toothy  that  the  claw  of  the  inftrument  may  be  ap- 
plied as  low  down  as  the  alveolar  procefs  will  admit  of,  the 
vpper  part  of  the  fulcrum  will,  on  turning  the  inftrument, 
apply  itfclf  exa«!'llv  oppofite  to  the  end  of  the  claw;  the  ope- 
ration is  afterwards  performed  \tith  the  greatcfi:  facility,  and 
taj  patients  have  uniformly  exprcfled  their  furprife  at  the 
flight  pain  they  experienced.  As  the  inftrument  may  be 
fccn  at  Mr.  \V  hitford's,  furgical  inftrument  maker,  St.  Bar- 
tholomew's Hofpitnl,  who  is  fully  competent  to  give  every 
iiiformation  rcfpe<Sling  it,  I  judge  any  further  delineation  of 
it  here  unneceflary. 

Should  the  inftrument  T  now  recommend  to  the  atten- 
tion of  my  profeftional  brethren  meet  with  their  fupport  by 
the  refult  of  practice,  I  fliall  be  amply  rewarded  lor  my 
trouble  by  the  honour  of  their  approbation. 

I  am,  Sir, 

Your  very  obedient  Servant, 
To  Mr,  Tilloch,  Richard  KiECE. 


XLIII.     ylcccunt  of  New  Vuhlj cations,  ^c. 

I.  An  Account  of  Travels  into  iha  Interior  of  Sonlbcrn  Africa^^ 
in  the  Years  1797  and  1798:  Including  curfory  Ohfer'va'^ 
tlons  on  the  Geology  and  Geography  of  the  Southern  Part  of 
that  Continent ;  the  Natural  Htjlory  offvch  Objects  as  ot- 
curred  in  the  Jlnvnal,  f^egetahle,  and  Mineral  Kingdoms; 
and  Sketches  of  the  Phyjical  and  Moral  Characters  of  the 
'various  Tribes  of  Inhabitants  furroundlng  the  Settlement 
of  the  Cape  of  Good  Hops,     To  ivhlch  Is  a?inexed  a  Dc- 

fcrvption  of  the  prefent  Slate^   Pepultiofi  and  Produce  of 
that   extenjivc   Colony ;    ivlth   a  Map  conjlruBed  entirely 

front  adtial  Obfervations  made  In  the  Courje  of  the  Travels,. 
By  John  Barrow,  late  Secretary  to  the  Earl  of  Ma^ 
cartney,  and  Auditor- General  of  the  Public  Accounts,  ot 
the   Cape  of  Good  Hope,  /^to,     Cadell  «W  Davies. 
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HE  nature  and  defign  of  this  publication  are  fo  fully  ex* 
preifed  in  the  title  as  to  leave  us  nothing  to  add  on  thefcj 

points. 


points.  The  work  is  executed  in  amafteirly  maimer,  and  con^ 
"Ulns  much  new  and  ufefu!  information  in  the  various  branches 
which  it  embraces  Naturaliits  in  particular  wi^l  be  hi.o;}ily 
gratified,  while  readers  of  every  defcripiion  will  receive  trom 
ij  mifch  amufement  and  inftmftion.  The  account  of  the 
Table  and,  Paarlberg  Moitntauis,  given  in  the  preceding 
pages,  is  an  extra^l  from  this  work,  and  may  ferve  as  a  fpe- 
cimen  of  the  author's  (lyle,  which  is  neat  and  peripicuons. 


11.  Pien-Hoh-Yk,  The  Evpianafion  of  the  elementary  Clm- 
rasters  of  the  Cbinrfe,  luith  an  Analyjis  of  their  ancient 
Synihols  and  Hieroglyphics.  By  J.  Hager,  D.D.  FoL 
Phillips,  St.  Paul's  Church-Yard. 

THIS  work  is  the  commencement  of  agreat  enterprifc 
which  Dr.  Hager  propofes  to  undertake,  viz.  a  Chmefe  Dic- 
tionary, and  for  which  he  has  been  coUetiiing  materials.  Aa 
want  of  room  will  not  permit  us  to  give  an  analvfis  of  it,  we 
mud  be  contented  with  obferving,  that  after  a  prelimi  ary  dif- 
courfe  which  difplavs  much  ingenuity  and  learning,  the  authof 
proceeds  to  explain  the  elementary  characters  or  keys, 
which  are  in  nund^cr  two  hundred  and  forty,  and  of  which 
a  dictionary  is  given.  Each  compound  character  contain* 
one  of  theie  two  hiindied  and  forty  elementary  charailerSi 
which  fcrves  it  as  a  bafe.  The  order  in  which  the  ele- 
mentary characters  is  placed,  is  determined  by  the  number 
of  pencil-ftrokes  of  which  they  are  formed;  they  are  divided 
into  feventeen  claffes,  the  firft  of  which  is  formed  of  one^ 
and  the  laft  of  levcnteen,  pencil-ftrokes.  Thus,  when  we 
widi  to  find  an  elementary  character  in  the  dictionary,  we 
muft  obferve  of  how  many  pencil-ftrokes  it  is  formed,  aud 
this  will  be  fuJHcient  to  afcertain  the  principal  clafs  to  which 
it  belongs  ;  the  place  which  it  occupies  in  thi;*  clafs  is  merely 
arbitrary.  The  fame  operation  will  ferve  for  (iiidiug  :i  com- 
pound character;  we  nuili  firft  feek  for  the  elementary  cha-. 
raCler,  which  fcrves  it  as  a  key;  and  whe  ■  this  is  found,  wo 
can  afcertain  without  difficulty  to  which  of  the  two  hundred 
and  fourteen  fecondnry  clafles  compoting  the  dictionary  it 
belongs.  This  work  muft  be  of  great  uJility  to  thofe  who 
are  defirous  of  iludving  the  Chinefe  language.  A  relpeClablo 
French  Journ:d  [IVIagazin  Encyclop  Uique^  Meffidor  jln.  9) 
fpeaking  oi  u  fays,  ^'  We  fincerely  wi(h  that  l>r.  llager  may 
meet  with  every  eiKOuragement  to  go  on  with  the  publicatioa 
ot"  tTiiS  important  dictionary  ;  and  we  have  no  doubt  that  h.ii 
name,  already  jufUy  celebrated,  will  be  claifed  among  thofe 
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©f  the  literati  who  have  greatly  contributed  to  the  glory  of 
their  age  by  extending  the  boundaries  of  the  republic  of, 
letters/' 


XLIV.    Proceedings  of  Learned  Societies, 
ROYAL  ACADEMY  OF  SCIENCES  AT  COPENHAGEN. 
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HIS  Academy  has  propofed  the  following 

Prize    Quejlions^ 

ifi:,  ft  IS  required  to  determine  whether  oxgyen  or  the 
gafes  which  contain  it  are  abfolutely  neceffary  for  the  ex- 
panlion  of  chickens  or  other  birds  in  the  egg,  or  whether  it 
be  poffible  that  this  expanfion  may  take  place  in  irrefpirable 
gafcSj  and  in  what  kind. 

%dt,  What  is  the  influence  of  pofitive  or  negative  eleftri- 
city  on  the  elafticity  of  the  air,  and  its  faculty  of  receiving 
water  in  the  ftate  or  gas  or  vapour? 

The  prize  for  each  of  thefe  queftions  is  a  gold  medal,  of  the 
value  of  a  hundred  Danifli  crowns.     The  papers  mull  be 
tranfmitted  to  the  fecretary  of  the  fociety  before  the  end  of. 
September  i8oa. 

ROYAL    SOCIETY  OF    GOTTINGEN. 

The  following  queftion,  propofed  as  the  fubje6l  of  a  prize, 
will  be  decided  m  the  month  of  November  1801 : — 

As  the  great  difference  between  the  oriental  hiftorians  and 
the  Greek  and  Roman  writers,  in  regard  to  the  hiftory  of  the 
antient  kingdom  of  Perfia,  has  not  yet  been  properly  elucidated, 
the  fociety  requires  that  it  may  be  critically  examined,  and  in 
fuch  a  manner  that,  negle&ing  the  oldeft  and  fabulous 
kings,  the  fubje6l  may  be  confined  to  the  hiftorical  age  after 
Alexander,  that  is,  the  Greek  and  Parthian  kings,  or  the  fa- 
milies of  the  Arfacidae  and  the  Saffanidae.  The  kings  of  thefe 
dynalHes,  together  with  fome  account  of  their  reigns,  muft 
be  collected  from  the  oriental  writers.  The  fources  from 
which  thefe  derived  their  information  muft  be  examined,  the 
chronology  of  thefe  kings  and  periods  muft  be  compared 
with  the  Greek  and  Roman  chronology,  and  the  caules  of 
their  difagreement  muft  be  examined;  alfo  the  means  of  re- 
conciling them,  and  which  method  of  computation  in  regard 
to  hiftorical  truth  ought  to  be  preferred. 

'  Q  XLV.  InteU 
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Meteors,  sS^ 

XLV.     Intelligence  and  Mi/cella?teous   Articles, 

Augiiji,  1801. 


'N  the  ill  of  January  laft  another  New  Planet  is  faid 
to  have  been  difcovered  by  M.  Piazzi,  of  Palerlno^  and  ob- 
•ferved  by  him  alone  for  fix  weeks^  when  he  fell  ill.  It  feems 
he  concealed  the  difcovery,  to  preferveall  the  honour  to  him- 
felfj  and  to  enjoy  exclufively,  for  a  time,  at  leaft  all  the  ob- 
servations. While  he  obierved  it,  it  defcribed  an  arch  of 
about  10°. 

M,  Bode  thinks  it  may  be  not  a  comet,  but  a  planet  be- 
tween Mars  and  Jupiter ;  but  fays  however  that  the  arch  is 
too  fmall  to  allow  much  confidence  to  be  placed  on  the  cal- 
culations of  an  elliptical  orbit,  which  have  been  formally 
made  by  Dr.  Burcbardt,  afliftant  to  De  Lalande,  and  pub- 
lifhed  in  Zach's  journal. 

Burchardt  gives  its  place,  computed  from  his  elements 
for  fome  time  to  come.  It  was  pad  its  oppolition  to  the 
fun,  and  of  the  fize  of  a  ftar  of  the  8th  magnitude:  its  mcaa 
diftance  from  the  fun  2*57  times  that  ot  the  earth,  and  the 
periodical  time  nearly  four  years  and  two  months  :  its  eccen- 
tricity fmall ;  inclination  of  orbit  between  ii°  and  12°.  It 
was  in  its  aphelion  on  the  beginning  of  January. 

It,  wijlfoon  be  known  whether  thefe  cakulations  be  well 
founded  or  not,  when  the  planet,  if  it  be  one,  comes  again  to 
be  vilible  by  withdrawing  from  the  fun's  rays. 

METEORS. 

On  the  night  of  June  ipth,  between  twelve  and  one,  a 
mod  beautiful  phsenomenon  was  obferved  at  Hull,  from  the 
.S.  W.  refembling  an  immenfe  moon,  with  a  black  bar  acrofs 
on  its  firft  appearance;  it  feemed  then  gradually  to  form  it- 
felf  into  feven  fmall  diilincS:  moons,  or  globes  of  fire,  which 
difappeared  for  the  fpace  of  a  few  feconds.  Its  re-appearance 
was  equally  brilliant,  at  firft  fliowing  itfelf  like  the  face  of  the 
moon,  afterwards  in  five  circular  balls,  and  laftly  like  feveral 
fmall  ftars,  which  gradually  faded  away,  leaving  the  whole 
atmofphere  beautifully  ilkuninated.  During  the  time  of  its 
being  vifibic,  a  faint  blue  light  fell  upon  the  furrounding  ob- 
je6ls ;  and  when  entirely  gone,  the  fky  was  ferene,  like  that 
of  a  fine  fummer's  morning. — Hull  Advertifer,  July  4. 

On  the  evening  of  the  14th  of  July,  about  half  after  nine, 
a  remarkable  meteor  was  feen  at  Montgaillard.  The  fky  was 
«clear  and  the  wind  calm.  An  exhalation  like  a  common 
filQud  then  gradually  arofe.     It  feemed  of  the  length  of  3000 

fathoms. 
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fathoms,  in  breadth  about  1200  or  1500,  un^cr  an  angle  of 
tvvflve  degrees,  fn  a  little  it  appeared  to  take  fire.  It  burnt 
with  a  pale  llaine  like  that  of  ipirit  of  wine.  At  the  etigejj 
it  €j(hibi'.C'J  a  Iplendid  fflory.  It  continued  for  Irfieiii  mi- 
liutes.  After  an  interval  it  was  rekimlled  for  eight  or  \jtn 
iniiuites  more.  It  w-as  then  exting\iiflRd,  and  m  a  monivnt 
appeared  a  tliirJ  time,  which  was  of  verv  ihrn  durati«>n. 
It  wae  alf')  fcew  at  a  diilance  of  about  iooo  fatlioms  in  the 
fame  direction,  at  an  ck:vation  of  forty-five  degrees,  but  with 
a  much  fainter  liiiht  than  at  Montoaillard. 

MHDICINE. 

Dr.  Van  Deiman,  of  Amfterdam,  has  lately  annoi-mced 
that  he  has  employed  with  fuccefs  the  oxygenated  muriaiic 
acid  for  cutaneous  diforders,  fuch  as  the  itch  and  fcald  head  5 
and  he  thmks  this  remedv  preferable  to  all  mercurial  fric- 
tions. He  has.employed  it  alfo  for  lofs  of  the  gums,  efpe- 
cially  when  the  latter  is  occafioned  by  a  high  degree  of  fcurv^. 
Six  ounces  of  rofe-water,  two  ounces  of  conferve  of  rofes,  and 
from  ten  to  fifteen  drops  of  oxygenated  muriatic  acid,  em- 
ployed as  a  wafii  for  the  mouthy  have  in  fuch  cafes  per*- 
formed  wonders. 

TO  PRESERVE  CORN  IM  SACKS. 

Provide  a  reed  cane,  or  other  hollow  ftick,  made  To  by 
glewing  together  two  grooved  Iticks;  let  it  be  about  three  fee* 
nine  inches  loftg;  and  that  it  may  be  the  eafier  thruft  down 
to  the  bottom  of  the  corn  in  the  fitck,  its  end  is  to  be  made 
to  taper  to  a  point,  by  a  wooden  plug  tliat  is  fixed  in,  and 
flops  the  orifice.  About  an  hundred  and  fifty  fmall  holes^ 
of  one  eighth  of  an  inch  diamefer,  are  to  be  bored  ou  all  fides 
of  the  fiick,  from  its  bottom  for  about  two  feet  ten  inches  of 
its  kuglh  ;  but  ivo  nearer  to  the  furfareofthe  corn,  left  to9 
p;reat  a  proportion  of  the  air  fhonld  efciipe  there.  By  wind- 
inor  a  packthread  in  a  fpiral  form  round  the  Hick,  the  boring 
of  the  holes  may  be  the  better  reuulattd,  fo  as  to  have  theua 
about  haff  an  inch  difiant  towards  the  bottom,  but  gradually 
at  wider  Itiltanccs,  fo  as  to  be  an  inch  afunder  at  the  upjx^r 
part ;  by  which  means  the  lower  piu't  of  the  corn  will  have  ita 
due  proportion  of  frefli  air.  To  the  top  of  the  ftick  let  there 
t)e  fixed  a  leathern  pipe  ten  mches  long;  which  pipe  is  to  be 
dillendcd  hy  two  yards  of  fpiral  wire  coiled  up  within  it.  At 
the  upper  part  of  the  pipe  is  fixed  a  taper  wooden  faflet,  into 
which  the  nofe  of  a  common  houfehold  bellows  is  to  he  put, 
hi  order  to  ventilate  tl>e  corn. 

If  •ci)Pii,  when  firft  put  into  facks,  be  thus  aired  every  other 

or 
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«r  third  day,  for  ten  or  fifteen  minutes,  its  damp  fweat, 
which  would  hurt  it,  will,  in  a  few  weeks,  be  carried  otF  to 
fucb  a  degree,  that  it  will  afterwards  keep  fweet  wiih  very 
little  airing,  as  has  been  found  by  experience. 

By  the  fame  means  many  other  kinds  of  feeds,  as  well  as 
corn,  may  be  kept  fweel  either  in  facks  or  fmall  bins. 

This  method  muft  not  be  undcrftood  as  applicable  to  bar- 
Icy ;  all  other  grain  may  be  fafely  preferved  in  this  manner; 
but  nothing  can  prevent  a  dek-terious  fermentation  of  barley, 
when  it  is  once  out  of  the  Itraw. 

AGRICULTURE. 

It  is  with  extreme  pleafure  we  announce  to  the  friends  of 
agriculture,  and  indeed  to  the  world  at  large,  th^tthe  Duke 
of  Bedford  is  going  to  eltablifli,  at  his  own  individual  ex- 
penfe,  an  agricultural  college  at  Woburn. 

What  are  to  be  the  particular  regulations  of  this  inftitu- 
tion,  as  princely  as  it  is  novel,  we  have  not  at  prefent  been 
informed ;  all  that  we  yet  kam  is,  that  the  Profeflbr  will 
have  the  opportunity  of  availing  himfelf  of  whatever  is  going 
forwards  on  his  Grace's  very  cxtenfive  farm,  and  of  (uper« 
intending  the  various .  operations  and  experiments  which 
now  are,  or  will  be  in  future,  carried  on  there.  The  gen- 
tleman, whom  the  Duke  has  fele6ted  to  fill  this  important 
office  is,  we  underftand,  the  Reverend  Mr.  Edmund  Cart- 
wriffht.  His  Grace*s  choice,  the  reader  mull  ao;ree  with  us, 
could  not  have  fallen  on  any  one  more  competent  to  a  (itua- 
tion  requiring  not  only  much  pradlical  knowledge,  but 
great  variety  of  fcientific  attainments. 

Sincerely  do  we  congratulate  the  public  on  the  eftablifh- 
ment  of  this  moft  ufeful  iullitution,  the  firfl:  certainly  of  its 
kind  in  this  country,  and,  we  believe,  in  Europe.  Of  the 
REAL  patriotifm  and  munificence  of  its  truly  noble  founder, 
there  can  be  only  one  fentiment. 

SPANISH    WOOL. 

One  of  the  prejudices  which  moft  ftrongly  oppofe  the  pro- 
pagation of  ftieep  with  fu})erfine  wool,  is  the  opuiion,  tow 
generally  difl'ufed,  that  this  race  cannot  fucceed  in  our  cli- 
mate and  with  our  ordinary  paftures.  The  ufeful  voyage 
that  C.  Lafteyrie  has  recently  made  in  the  north  of  Europe, 
enables  us  to  announce,  that  even  the  cxcellive  cold  doe^ 
not  contribute  to  the  degeneration  of  wool,,  as  the  Spa- 
nid)  race  is  preferved  pure  in  the  moft  northern  parts  .of 
Sweden  and  Denmark.  A  fa^l  lately  obferved  by  C.  Jlichard 
D'Aubigny  even  enables  us  to  advance,  that  bad  f6od  and 

pafturage 
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pafturage  in  humid  places,  although  they  injure  the  health 
of  the  aoimals  tiicmlelves,  dt)  not  imoair  the  b.autv  <>f  the 
wool.  He  had  been  called  to  particular  functions  etfe- 
where,  whi^h  obli<ied  hiai  to  abandon  to  the  care  of  in- 
ferior  agents  the  flock  of  the  pure  race  kept  on  hi^  own 
property.  1  his  flock  has  been,  for  ten  y^ars  paft,  managed 
like  all  thoie  of  the  department  of  the  Al.ier,  that  is  to  lay, 
iflmt  up  at  nights  in  clofe  narrow  ftabks,  the  dung  of  which  is 
only  taken  away  once  a  year,  and  led  out  at  days  by  children 
into  the  mofl  niarfhy  paftures,  ynd  without  any  precaution 
againft  epizootic  difeafes.  C.  Ric  hard,  on  returning  to  his 
farm,  found  his  fheep  in  the  word  poflibie  (late  of  heakh, 
but  the  wool  had  not,  bv  any  means,  degenerated;  and  he 
has  prefented  the  Society  of  Agriculture  fume  patterns  of 
very  fine  cloth,  which  he  has  caufed  to  be  manufafturerl 
ivith  this  wool  in  many  of  the  beft  manufactories.  Citizen 
Teiflier  had  recognized  the  fame  fa«i:l  in  an  ( xperiment  which 
he  had  tried  at  Ranibouillet.  He  had  abandoned,  for  many 
years  together,  a  male  and  female  of  pure  race,  in  a  meadow- 
very  moirt  and  all  encompalled  with  water.  Thofe  animals 
had  become  completely  v\iid;  they  took  them  in  order  to 
ihear  them  with  fnares  or  gins,  and,  in  fpite  of  fuch  a  long 
and  unfavourable  refidence,  their  wool  and  that  of  their  pro- 
geny had  not  degenerated, 

IMPROVED    PUMP. 

We  ought  to  have  mentioned  in  the  account  of  Mr.  Bu- 
chanan's pump,  given  in  the  preceding  pages^  that  a  model 
of  it  is  lodged  at  the  Royal  Inititution. 


MEDICAL  AND  CHEMICAL  LECTURES. 

The  firft  week  of  October  next,  a  Courfe  of  Le(?tures  on 
the  Materia  Medica,  Practice  of  PhyOc,  and  Chemiftry,  will 
recomuTence  at  the  Laboratory,  in  Whilcomb-itreet,  Lei- 
cefler-fqusire/ at  the  ufual  morning  hours,  viz. — the  Materia 
Medica  at  a  quarter  before  eight;  the  Practice  of  Phyfic  at 
half  after  eight,  and  the  Chemiftry  at  a  quarter  after  nine.' 
By  George  Pearfon,  M.  D.  F.  R.  S.  Senior  Phyfieian  to  St. 
George's  Hofpital,  and  of  the  College  of  Phyficians.  A  re- 
gifter  is  kept  of  the  cafes  of  Dr.  Pearfon's  patients,  in  St. 
George's  Hofpital ;  and  an  account  is  given  of  them  at  a 
Clinical  Lecture  every  Saturday  morning,  at  nine  -o'clock. 
Propofals  may  be  had  at  St.  George's  Hofpital^  and  in  Lei- 
cefter-ffciuare. 


XLVl.  Defcrlptlon  of  the  Salt  Mines  of  IVieUtJka,  in  Poland^, 

By  J.  Peschier,  M,D,* 

X  HE  village  of  WIelitfka  lies  at  the  dittance  of  two  leagues 
to  the  fouth-weft  of  Cracow;  it  is  fituatcd  on  the  gentle  de- 
clivity of  a  cultivated  mountain^  and  is  very  populous.  Thefe 
Valuable  mines  were  difcovered  iii  the  year  3351,  and  fince 
that  time  they  have  been  conftantly  worked ;  but  it  is  only 
lince  the  late  changes  effected  in  the  political  ftate  of  Poland 
that  the  working  of  them  has  been  carried  on  with  the  pre- 
fent  degree  of  fpirit. 

,  The  defcent  into  tlicfe  mines  is  through  fquare  pits,  twenty 
fathoms  in  depth  and  from  twelve  to  fourteen  in  diameter j 
cut  through  the  pure  fait,  if  we  except  a  few  fathoms  of  earth 
by  which  they  are  covered.  There  are  fix  of  them,  of  different 
ilimenfions,  diftant  about  a  hundred  feet  from  each  other, 
and  which  all  communicate  with  each  other  internally. 

This  defcent,  which  is  attended  with  fdme  novelty,  in 
fome  excites  fear  rather  than  curiofity.  Thofe  who  vifit  it 
are  fcated  in  a  fort  of  chair  made  of  ropes,  and  ftrongly  at- 
tached to  a  thick  rope,  which  pafles  round  a  large  wheel 
moved  by  a  horfe,  and  which  is  thus  let  down  into  the  pit. 
Prom  two  to  ten  perlbns  may  be  feated  around  this  rope,  pro- 
vided they  hold  very  fall  with  their  hands ;  but  if  they  are 
fiibjedl  to  giddinefs,  they  muil  then  be  fecured  by  a  girdle 
which  palTes  round  the  body.  It  is  cuftomary  before  they 
defcend  to  offer  up  a  fhort  prayer,  which  adds  confiderably  to 
the  awfulnefs  of  the  preparation  for  the  defcent ;  but  the 
efforts  which  each  afterwards  makes  to  conceal  his  terror  oa 
viewing  the  vaft  and  obfcure  pit,  the  extremities  of  whichi 
they  dare  not  confider,  generally  overcome  every  fenfation  of 
timidity,  and  the  fix  mmutfcs  employed  in  reaching  the  bot- 
tom foon  glide  away  amidft  mirth  and  fecurity. 

When  you  arrive  at  the  depth  of  tea  fathoms  you  find 
>yourfelf  in  frefli  and  agreeable  air,  and  afterwards  experience 
only  very  flight  modifications  of  the  temperature  till  you 
reach  the  bottom,  the  depth  of  which  is  twenty  fathoms. 

On  reaching  the  bottom  of  the  pit,  a  great  number  of  the 
workmen  flock  round  you  offering  you  their  fervices;  and 
you  then  find  yourCelf  in  the  centre  of  fix  radii,  each  of  which 
forms  an  extenfive  gallery.     It  is  at  this  centre  that  fait  dug 
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from  the  mlAfc  is  colle£led,  and  conveyed  to  the  top  of  the 
pit  by  means  of  the  fame  rope  that  brings  down  ihofe  who 
vilit  it  from  cuiiofily. 

The  firft  remarkable  object  that  occurs  is  a  tnagnificent 
altar,  of  moderate  dimenfions,  cut  out  of  ihc  pureft  fait,  and 
rfecorated  t^ith  four  columns  ten  feet  in  height,  one  and  a 
balf  in  diameter,  and  perfectly  tranfparent :  it  is  ornamented 
ill  afound  with  fculpture  reprefenting  the  attributes  of  ihc 
vine  and  agriculture :  on  the  right  is  jefus  on  the  crofs,  of 
the  natural  iize,  and  executed  with  great  elegance;  on  the 
left  is  a  faint  in  the  attitude  of  offering  up  his  devotions,  the 
work  t)f  the  fame  chifel :  three  fteps  conduct  to  the  altar, 
jx'hich  is  richly  ornamented  with  elegant  veflels  of  fait ;  and 
the  whole  receives  a  very  remarkable  degree  of  fplendour 
from  about  thirty  fmall  flambeaux  lighted  around  it. 

In  this  place  the  fait  is  remarkably  pure,  and  is  diftin* 
guiflied  by  the  name  oi  fchibiku]  the  fecond  kind,  which  is 
found  at  the  diftancc  of  a  few  fathoms,  is  mixed  with  argil, 
and  is  called  grun^  the  third,  CdWit&fpiza,  is  mixed  with 
calcareous  earth,  argil,  and  water:  the  argil  is  almoft  always 
of  a  fchiltous  form  and  of  a  dark  gray  colour ;  in  fome  morfels 
it  ferves  as  a  bafe  to  the  calcareous  earth,  difpofed  with  great 
degance  in  cottony  balls,  exceedingly  white  and  of  different 
fizcs. 

The  flrata  of  fait  are  always  parallel  to  the  furface  of  the 
mountain ;  but  no  regularity  has  hitherto  been  obferved  in 
the  refpe^tive  fituations  of  the  ditlerent  ftrata :  they  are  often 
feparated  from  each  other  by  (Irata  of  argil,  and  in  fome 
places  interfe6led  by  veins  of  calcareous  fpar :  where  the  air 
is  damped  the  foil  falls  into  a  ftate  of  efflorefccnce,  and  is 
remarkably  white;  everywhere  elfe  the  colour  varies  from 
blackiih  blue  to  a  dirty  white.  Where  the  water  is  collected 
and  remains  the  fait  diflblves,  and  then  {hoots  into  very  re- 
gular cubic  cryllals  :  cryftals  of  the  like  kind  are  found  fome- 
times  buried  in  the  mountain  itfelf ;  the  cryftallization  found 
there  is  quite  formed  in  the  manner  of  four  fteps  of  equal 
dimenfions,  which,  placed  in  a  fquare,  and  converging  to- 
U'ards  a  centre,  form  a  pyramid  of  great  elegance  and  re- 
gularity. 

We  proceeded  from  the  altar  through  a  large  alley  fifteen 
feet  in  height  and  twelve  in  breadth,  entirely  cut  out  in  the 
fait,  which  conducted  us  to  an  immenfe  magazine  filled  with 
calks.  This  cavity,  of  an  enormous  fize,  conftru6led  at  the 
depth  of  120  feet  below  the  furface  of  the  earth,  was  fup- 
ported  only  by  four  pillars  of  fait,  and  thefe  even  were  con- 
lidered  as  fuperfluous.    The  fides  of  this  hall  confiil  of  fait 
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tnore  or  lefs  pure,  which  reflecSled  the  rays  of  light  proceeding 
from  our  lamps  in  a  thoufand  different  points.  We  then 
dire6led  our  courfe  to  a  large  ftair  of  a  hundred  fteps,  each 
nearly  fifteen  feet  in  length  and  one  in  breadth,  covered  with 
planks  to  prefcrve  the  angles  of  them  :  by  this  li:a!r  we  de- 
fcend  twenty-five  fathoms  without  experiencing  any  very 
fenfible  change  in  the  temperature  ;  the  dampncfs  of  the  air 
even  is  fo  weak,  that  planks  which  have  been  in  ufe  for  up- 
wards of  a  hundred  years,  and  at  the  depth  of  270  feet  below 
the  furface  of  the  earth,  appear  ftill  as  frefli  as  if  new.  The 
workmen  aflured  me  that  they  experienced  ainioft  the  fame 
degree  of  heat  during  the  whole  year:  the  air  here  is  fo  fur- 
charged  with  fait  that  the  faline  particles  are  depot] ted  on  the 
hair,  eyebrows,  and  eyelafhes  of  the  workmen. 

We  foon  arrived  at  a  hall  of  as  great  extent  as  the  former, 
in  which  the  miners  were  employed  in  digging  out  the  fait 
with  great  a6livity.  By  the  chifel  and  gunpowder  they  fome- 
times  cut  out  blocks  three  feet  in  breadth,  and  fufficiently 
thick  to  form  three  malTes,  each  weighing  560  pounds. 
When  the  edges  are  rounded  off,  they  give  them  the  form  of 
an  elliptical  cafk. 

The  workmen  employed  in  thefc  mines  are  in  number  800; 
they  work  in  the  interior  of  the  mine  from  five  o'clock  in  the 
morning  to  one  in  fummer,  and  from  feven  to  three  in  win- 
ter. They  are  naked  to  the  middle,  (which  annmnces  a  very 
mild  temperature,)  and  are  not  fubje61:  to  any  particular  ma- 
lady :  their  palenefs  arifes  from  the  want  of  light  and  bad  nou- 
rifhment.  They  have  nothing  to  dread  but  the  terrible  ex- 
plofions  which  often  burft  forth  from  places  formerly  worked 
and  now  clofed  up.  At  the  moment  when  they  enter  with 
their  lamp,  the  air  feems  as  if  traverfed  by  flaOies  of  light- 
ning in  every  direction  :  the  combuilion  is  fudden,  extends 
to  the  neighbouring  galleries,  extinguilhes  the  lamps,  and 
feverely  fcorches  the  workmen  if  they  do  not  throw  them- 
felves  flat  on  their  faces. 

We  now  defcended  a  fecond  magnificent  flaircafe  to  the 
depth  of  30  fathoms  more,  and  of  450  feet  below  the  furface 
of  the  mountain,  where  we  found  horfes  yoked  to  a  wheel 
like  the  former,  and  which  ferves  to  move  the  rope  that 
brings  up  the  fait  dug  out  in  the  lower  galleries.  Thefj  ani- 
mals pafs  the  greater  part  of  their  lives  in  thefe  fubtcrrancan 
regions,  and  yet  enj(jy  good  health.  At  fome  diilance  is  a 
large  (table  with  fix  pair  of  horfes  which  relieve  each  other. 
Being  here  ftruck  with  a  lirong  fmell  of  fulphur,  I  found  that 
it  arofe  from  the  difeUgaoemcnt  of  fulphurized  and  phofpho- 
rated  hydrogen  gas,  produced  by  the  fermentation  of  the 
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horfes*  dung,  and,  in  mv  opinion,  mufl:  greatly  contribute 
towards  tliofe  aerial  explofions  of  which  1  have  fpoken. 

We  next  proceeded  to  a  neighbouring  gallery,  wherey 
after  two  hours'  rcfpe6^ful  admiration,  we  were  filled  with  a 
fentiment  of  allonillnnent  and  furprife  which  it  is  impolfible 
for  nie  to  defcribe.  Through  the  enormous  mat's  of  fait, 
which  prcfcnis  to  the  eye  no  interruption  in  its  faline  tex- 
ture, and  at  the  depth  of  450  feet,  Hows  a  ftream  of  pure 
frefli  and  tranfparcnt  water,  which  is  received  in  large  wooden 
veflels,  where  the  workmen  and  horfes  of  thefe  fubterranean 
regions  quench  their  third.  As  it  was  impollible  that  this 
fpring  could  filler  through  the  fait,  Nature^  which  buries  her 
niafterpieccs  in  the  bowels  of  the  deepeli:  mountains,  has 
placed  in  this  monllrous  mafs  of  fait  a  ftratum  of  clay  fuffi- 
cientlv  thick  to  allow  this  ilream  of  water,  deflined  to  rcfrelh 
the  workmen,  to  pafs  through  it  in  fuch  a  manner  as  to  be 
protected  from  the  action  of  the  fait,  of  which  a  very  fmall 
tjuanlitv  would  injure  its  falubrity.  To  vifit  a  place  where 
Nature  I'cems  to  have  fcattered  her  gifts  with  profulion,  and 
to  have  concentrated  her  moll  valuable  fecrets,  muil  be  highly 
interellinci;. 

We  now  fet  out  to  quit  the  mines,  and  in  our  way  found 
fejeral  other  altars  recently  cut  out  from  the  fait,  and  in 
a  very  neat  manner,  which  difplayed  confiderable  tafte. 
Having  foon  reached  the  bottom  of  one  of  the  pits,  we  placed 
ourfelves,  as  before^  on  feats  made  of  rope,  and  arrived  in 
fafetv  at  the  village  of  W'ielitfka.  By  an  eflimation,  made 
nearly  fifty  years  ago,  of  the  fize  of  thefe  mines,  it  appearst 
that  thev  extend  from  eafl  to  weft  6000  German  feet,  frona 
north  lo*fouth  2000,  and  to  the  depth  of  more  than  800. 

The  working  of  thefe  mines,  which  gives  bread  to  more 
than  400  fimilies,  enriches  the  village,  and  fupplies  the 
neighbouring  countries  with  fait,  produces  more  than 
x68,ooo  (julutals  per  annum,  and  brings  to  the  emperor  a 
net  profit  of  live  millions  of  florins. 

Such  are  the  moll  interefling  circumftances  which  I  ob- 
ferved  at  the  famous  mines  of  Wielilfka,  of  which  fo  many 
fabulous  defcriptions  have  been  given,  and  againft  which 
people  ought  to  be  on  their  guard  :  it  is  even  aftonifliing  that 
where  the  mind  can  fcarcely  feize  the  grandeur  of  what 
Nature  prefcnts,  the  imagination  ihould  (till  be  fo  lively  as  to 
fee  there  '*  peo])le  who  never  behold  the  light  of  the  fun, 
who  inhabit  fubterranean  villages,  who  govern  themfelves 
according  to  their  own  laws,"  &c. 

During  my  Hay  at  Cracow,  I  formed  a  defign  of  vifiting 
alfo  the  Jalt  mines  or  mouiitainsof  faltat  Bochnia,  five  leagues 
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fouth-eaft  from  Cracow,  to  which  I  repaired  for  that  purpofc; 
but  I  was  not  allowed  to  defcend  into  them,  for  want  of  the 
ncceflary  written  orders.  They  are  conrtrii6led  like  thofe  of 
AVielitfka;  but  the  pits  are  deeper,  and  they  contain  more  of 
that  kind  of  fait  called  Jcbibtka.  The  fait,  however,  is  nei- 
ther fo  pure  nor  fo  various  in  its  nature,  nor  are  there  to  be 
feen  in  the  latter  any  of  thofe  mallerpieces  of  art  above  de- 
fcribed.  Larcre  fraa'ments  of  black  wood  and  alabaQer  are 
often  found  mixed  with  the  fait. 


XLVII.  Recount  of  Lord  Dundonald's  Dfcoverj  of  a 
Frocefs  for  extruding  frori}  IJichens  a  Gum  applicable  lo 
mojl  Purpofes  in  which  Gum  Senegal  has  been  hitherto  em- 
ployed, 

A  HIS  important  difcovery  was  announced  by  a  circular 
letter  from  his  lorddiip,  which  was  followed  by  a  meeting 
of  calico  printers  at  Glafjj^ow,  and  the  publication  pf  ditlc'rent 
papers,  a  perufal  of  which  will  put  our  readers  in  pofleffion 
of  all  that  has  yet  tranfpired  refpcliling  this  bufinefs.  The 
followiiig  are  copies  of  the  letter  and  papers  alhuled  to  : 

T^o  Calico  Vrinters  and  other  Confumers  of  Gum  Senegal  i/t 

Scotland. 
GENTLEMEx>I,  Apn!  2^,  iScr. 

IT  is  now  upwards  of  niricteen  years  fince  I  difcovered  that 
a  gummy  extract,  or  gi}m,  (equally  well  adapted  as  gum  Se- 
negal for  moll  purpofes  in  \Yhich  that  article  is  employed,) 
was  to  be  procured,  by  an  e.^fy  procefs,  from  the  plant  called 
in  botany  lichen,  or  ^h<?  mofs  which  grows  on  trees  and 
hedges  ;  to  be  had  in  confiderable  qUfUiiities  in  many  parts  of 
this  country,  and  ftill  in  much  greater  abundance  in  Sweden, 
Norway,  and  in  the  northern  parts  of  America. 

At  the  time  \  made  this  dilcovery  other  objedls,  apparently 
more  important,  occupied  my  attention;  but  having.  Come 
months  ago,  been  informed  that  foreign  gums  h;ul  rifen  to 
fuch  a  price  as  to  bear  hard  on  feveral  branches  of  manufac- 
ture, I  agum  turned  my  attention  to  the  preparation  of  guin 
from  thelichen,  and  can  novv,  with  confidence,  inform  yon 
that  it  anfwers  e(|ually  well  as  gum  Senegal  for  your  branch 
of  manufadure.  I  imcndcd  at  one  tmie  to  have  taken  out 
patents,  but  have  now  come  to  the  determination  of  lavins; 
my  invention  open,  for  the  benefit  of  the  cahco  printers^ncl 
©tiicr  coijlVimQrb  of  gum. 
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With  this  view,  I  invite  you  to  meet  me  at  the  Black  Bull 
inn,  Glaigow,  at  twelve  o'clock,  on  Tuefday  the  28th  cur- 
rent, when  famples  of  the  raw  material  and  prepared  gum 
extract  fhall  be  fhown  you ;  directions  given  how  to  prepare 
it,  as  well  as  information  from  whence  a  fufficient  fupply  of 
the  raw  material  is  to  be  had. 

My  life  has,  in  a  great  meafure,  been  fpent  in  purfuits 
which  appeared  to  me  calculated  to  advance  the  manufac- 
tures, commerce,  and  agriculture  of  my  country:  to  the 
attainment  of  thefe  ohjeAs,  it  is  well  known,  I  havefacrificed 
what  fortune  I  pofl'efled.  It  would  therefore  be  affe6lation 
in  me  to  fay,  that  I  am  independent  of  fuch  pecuniary  re- 
compenfe  as  the  communication  offered  to  be  made  may  be 
thought  deferving  of.  This  I  leave  to  yourfelves,  and  to  the 
other  calico  printers  and  confumers  of  gum  in  Great  Britain 
and  Ireland.  Exclufive  of  any  confidcrations  perfonal  to 
jnyfelf,  it  gives  me  fatisfadtion  that  I  have  been  able -to 
render  you  independent  of  foreign  nations  for'  the  fupply  of 
an  article  fo  indifpenfably  neceffary  for  your  manulafture, 
and  that  at  a  rate  not  exceeding  i -12th  part  of  the  prefenl 
price  of  gum  Senegal. 

I  am,  gentlemen, 

Your  obedient  fervant, 

DUNDONALD. 

Lord  Dundonald's  Gum  Suhjlttute, 

Clar^/ow,  May  7,  l?or. 

AT  a  tneeting  of  calico  printers,  called  by  public  adver* 
tifemcnt,  to  confidcr  of  a  plan  of  recompenfe  to  the  earl  of 
Dundonald,  for  laying  open,  iji  the  handfome  manner  he 
has  done,  his  difcovery  of  a  fubftitute  for  gum  Senegal  and 
other  gums,  James  M'Dowall,  Efq.  in  the  chair,  the  meet- 
ing came  ungnimoufly  to  the  following  refolutions : 

ift.  That  the  difcovery  of  the  ufe  or  lichen,  8cc.  as  a  fub- 
flitute  for  gum,  is  likely  to  be  of  great  advantage  to  calico 
printers,  and  of  national  importance. 

2dly,  That  Lord  Dundonald  (hould  be  liberally  rewarded 
for  that  difcovery ;  and  that  an  annual  fum  per  table,  and 
preffes  that  ufe  gum,  is  confidered  by  the  meeting  as  the  befl 
and  moft  certain  method  of  recompenfe. 

3dly,  That  the  meeting,  either  by  themfelves  or  in  con- 
junction with  others,  are  willing  to  fupport  Lord  Dundonald 
in  an  application  to  Parliament  for  an  a6t  to  fecure  to  his 
Jordfhip  the  benefit  of  this  difcovery  on  fuch  conditions  as 

may  be  previoufly  agreed  to, 

James  M^DowALi'j  Praefes. 

Statement 


Trocefs  for  extraBing  a  Gum  JrQm  Lichens*-        2^^ 

fkaUmenl  of  the  Benefits  and  Advantages  to  enfuc  to  Indi^T 
viduals  and  to  the   United  Kingdom  of  Great  Britain  and 
Irelandy  from  Lord   Dundonald's  Difcovcry  of  extrading 
Gum  from  the  Lichc7i  or  Tree  Mufsy  as  a,  Suhjiitute  fot'i 
Gum  Senegal  and  other  foreign  Gums, 

GUM  Senegal,  or  other  foreign  gums,  have  hitherto  been 
indifpenfably  requifite  for  printing  tine  goods,  and  thofe  oL 
hght  (hades  of  colour. 

No  proper  liibllitute  had  been  found  to  anfwer  for  this  part 
of  cahco  printing  until  Lord  Dundonald  difcovered  the  pre- 
paring gum  from  the  lichen. 

Gum  Senegal,  and  foreign  gums^  are  ^t  limes  fcarce,  and 
difficult  to  be  procured. 

The  fetilement  of  Senegambia  belongs  to  the  French ; 
they  have  a  monopoly  of  gum  Senegal.  .  The  price  fnice  the 
war  has  rifcn  from  150/.  to  400/.  per  ton. 

Gum  from  the  lichen  may,  all  charges  included,  be  pre- 
p^red  ^t  ,i-i4ih  part  of  the  prefent  price  of  gum  Senegal, 
and  at  x-6th  x?f  the  peace-time  price.  j 

The  uni^d  kingdoms  may  now  be  faid  to  be  independent 
of  foreign  itates  for  the  gum  requifite  for  their  manufactures, 
fuch^s  calico  priming,  preparation  of  ink,  liaining  and  ma- 
nufacture of  paper^  drelliDg  and  ftitftning  iilks,  &cc.  &c. 
And,  in  confequence  of  Lord  Dur^donald's  dilcov^ry,  large 
funis  of  money,  formerly  lent  ^ibroad  for  the  purchafe  of 
gum,  will,  in  future,  be  laved. 

Starch  and  wheaten  flour  have  hitherto  been  ufed  as  cheap 
fubftjtutes  for  gum  in  printing  coarfe  goods,  or  to  fix  on  other 
printed  goods,  the  mordants,  and  fomc  of  the  dyeing  mate-' 
rials,  for  deep  (hades  of  colour.  But  there  is  now  reafon  to 
expeCl,  as  gum  from  the  lichen  will  co(i  lefs  than  thofe  arti- 
cles, particularly  iiarch,  it  will  be  uled  in  their  (lead,  and  fo 
prove  thcx  means  of  faving  or  oeconomizing  a  confiderable 
portion  of  whe^t  and  wheaten  flour  at  prefect  coniumed  ia 
calico  printing. 

The  collecting  the  lichen  from  the  foreft  and  fruit  trees 
and  hedges,  will  give  employment  to  a  number  of  poor 
people,  principally  women  and  children. 

A  cheap  fupply  of  gum  from  the  lichen  may,  perhaps,  ia 
feveral  manufactures,  i'uperfede  the  ufe  of  the  higher  priced 
article  of  glue  or  fl2;e,  which  often  has  a  very  difagr^ieable 
fmeli. 

Gum  from  the  lichen  may,  perhaps,  be  ufed  as  a  dreffing 
in  weAving,  particularly  fine  goods,  cither  by  itfelf  or  when 

'L  4  niaJf 
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made  into  a  kind  of  foap,  according  to  directions  given  in  a 
feparate  publication. 

Laftly,  It  is  probable  that  all  the  benefits  to  enfue  from 
the  difcoverv  of  procuring  gum  from  the  lichen  may  not  yet 
have  occurred,  it  being  well  known  that  there  is  no  art  or 
difcovery  that  is  not  the  parent  or  filler  of  fome  other. 

Statement  of  the  Experifes  of  colleding  the  "Lichen  or  Tru  . 
Mofs^  preparing  the  Gummy  Extract,  and  Amount  of  ihe^ : 

*  Saving  to  accrue  to   Calico  Printers  by  ufmg  it  as  a  Sub- 
-fiitute  for  Gum  Senegal,  reckoning  Gum  Senegal  at  df- 

Jerent  Prices y  from  7I.  to  20 1.  per  cwt,  f.s.     d. 

To  gathering  i  cwt.  of  lichen,  at  2d.  per  lb.  o  18     8 

To  carriage,  on  an  averaj^e  diftance  of  ^o  miles,") 
at  2s.  per  cwt.  -  -  -  3 

To  7  lb.  pearl  afhes,  at  565.  per  cwt.  -  036 

To  boiling  ditto,  f^iy  half  the  price  of  gathering  094 

I  13     6 

But. fay  the  lichen  coft  in  gathering  3^.  thenv  ^     ^^     . 

•  there  falls  to  be  added  -  -  j  ^     ^ 
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But  with  a  view  to  a  comparative  ftatement  with  gum  Se- 

pe2"a],  this  muft  be  reduced  i-3d,  as  a  cwt.  of  dry  lichen  has 

been  found  to  do  as  much  work,-  in  calico  printing,  as  one 

cwt.  and  a  half  of  gum  Senegal. 

Tn  all,  the  value  of  the  gum  extrn61:,  on  which  a  compa* 

rifon  is  to  be  niade,  after  dcrdu6ling  one-'third,   will  only 

^oft,  fay  29^^.  •' 

Thus,  when  crum  Seneg-al  is  at  20/.  1  .i.    r^u  * 

-      percvvt.afubltitmeliobphadatr-'4'h°f*atP"=?- 

When  at /*.  15,  at         i-ioth 
jT.  10,  at         i-yth 
£'   7.  at        i-5th 

And,  on  an  average  of  the   peace  apd  war  time  prices,  at 

l-9th  of  the  price  of  gum  Senegal. 

An  individual  in  the  calico  printing  line  informed  Lord 

Dundoi)ald,  lall  November,  that  at  the  then  prices,  viz.  15/. 

per  cwt.  the  fiipply  of  gum  Senegal  for  his  works  coli  hin^ 

upwards  of  5000/.  per  annum. 

Say  -  -  -  -  £'5^^0 

An  equal  quantity  of  gum  from  the  lichen,^  at> 

the  price  Hated,  woqid  coft,  fay     "       -      '       S 

'  ■    •  •  . 

\n  ail,  a  faving  annually  of     •    ^  £-45^^ 

'     And 
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And  fuppoiing  100  tables  or  prefTcs  iifing  gum,  there  would 
be  an  annual  faving  of  45/.  per  table  5  or  an  annual  faving 
of  22  /.  10s,  when  gum  fell  to  the  peace-time  price  of 
7/.  105.  per  cwt. 

DlrcSiions  hy  luord  Dundonald  for  e.viradlng  Gum  from  thf 

Licjberi  or  Tree  Mffs,  ^c, 

IT  does  not  appear,  from  fuch  trials  as  Lord  Dundcnald^ 
has  hitherto  made,  that  there  is  any  very  great  diffen  nee  in 
the  produce  of  gum  from  the  lichen  collected  from  different 
trees  or  flirubs  :  all  of  them  anfwer  equally  well  for  vieiding 
a  gum  fit  for  cahco  printing.  The  lichen  is  mod  abundant 
on  the  trees  which  grow  in  a  poor,  ftiff  clav  foil,  particularly 
if  fituated  at  fome  confiderable  height  above  fea  level.  It 
Ihould  be  pulled  in  dry  weather,  oiherwife  it  Is  apt  to  break 
in  the  pulling;  befides,  in  this  cafe,  requiring  to  be  dried 
before  it  can  with  fafetv  be  laid  up  in  the  florehoufi',  vvhele, 
if  put  in  dry,  it  mav  be  kept  for  years.  Should  a  fufficicnt 
quantity  of  it  not  be  found  in  this  country,  it  may  be  had 
in  almoft  unlimited  abundance  in  Sweden,  Norway,  and  in. 
the  northern  parts  of  America,  where  it  grows  to  the  length 
of  from  a  foot  to  eighteen  inches,  and  prefTing  the  branches 
of  the  tree  by  its  weight.  There  is,  however,  cverv  reason  to 
believe  that  a  fufficient  quantity  is  to  be  had  in  this  country. 
According  to  information  froni  Dr.  Brown,  leclurer  on  bo- 
tany, it  takes  three  or  four  years  in  commg  to  maturity  or 
its  full  fize,  fo  that  a  crop  from  the  fame  tree  may  be  had 
every  fourth  year. 

The  lichen  does  not  confifl  entirely  of  a  gummy  matter. 
There  is  the  outer  (kin  or  cuticle,  below  that  a  green  rellnous 
matter:  the  remainder  of  the  plant  confifts  of  partly  gum, 
partly  a  matter  fomewhat  analogous  to  animal  fub'ttanccs, 
iand  a  fmall  proportion  of  fibrous  matter,  which  cannot  be 
^ifTolved  by  boiling,  or  the  action  of  alkaline  falts. 

The  firfl  procefs  in  preparing  gum  from  the  lichen  is  lo 
free  it  of  the  outer  fkin  of  the  plant  and  the  refinous  matter. 
.  This  is  done  by  fcalding  the  lichen  two  or  three  times  witbt 
boiling  water,  allowing  it  to  remain  fo  long  in  the  water  a^, 
by  abforbing  it,  to  fwcil :  in  doing  this  the  (km  cracks  and 
comes  off  along  with  the  greateft  part  of  the  refinous  matter. 
Or  it  may  be  freed  from  them  by  gently  boiling  the  lichen 
^or  about  fifteen  or  twenty  minutes,  then  wafhing  it  in  cold 
water,  laying  it  afterwards  upon  a  ftone  or  brick  floor,  w  herp 
it  fhould  lie  for  ten  or  twelve  hours,  or  perhap,^  mote.  The 
reafon  for  this  is,  that  the  expofure  for  that  lime  to  air 
greatly  facilitates  the  fubfeqiii^nt  extradion  of  the  gntn.' 
"^    •  ^  The 
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The  fcalded  lichen  is  then  to  be  put  into  a  copper  boiler 
with  a  due  proportion  of  water,  fav  three  Scotch  pints,  or 
two  wine  gallons,  to  every  pound  of  lichen,  and  boiled  during 
four  or  five  hours,  adding  about  half  an  ounce  or  three  quar- 
ters of  an  ounce  of  foda  or  pearl -afhes  for  every  pound  of 
lichen  ;  or,  inftead  of  ihefe  falls,  about  half  an  Englifh  pint 
of  volatile  alkali.  The  boiling  fliould  be  continued  until  the 
liquor  acquires  a  confiderable  degree  of  gummy  coniilience. 
It  is  then  to  be  taken  out  of  the  boiler,  allowed  to  drain  or 
drip  through  a  wire  or  hair  cloth,  or  fearfe.  The  refiduum 
to  be  put  into  a  hair  cloth  bag  or  bags,  and  to  be  fqueezed 
in  a  prefs  fimilar  to  that  which  is  ufed  by  the  melters  or 
rinders  of  tallow. 

The  firil  boiling  does  not  extra<Et  the  whole  of  the  gum. 
The  lichen  (hould  be  boiled  a  fecond  and  even  a  third  time, 
repeating  the  procefs  as  above  defcribed,  diminifliing  at  each 
procefs  the  quantity  of  water  and  the  quantity  of  alkali,  which 
a  little  experience  will  foon  point  out.  When  three  boilings 
are  employed,  the  gummy  extra^^  of  the  laft  boiling  (hould 
be  kept  for  the  firft  boiling  of  a  frefli  batch  of  lichen.  The 
extract  proceeding  from  the  firft  and  fecond  boilings  fhould 
be  mixed  together,  and  evaporated  to  the  confiltence  necef- 
fary  for  block  or  prefs  printing.  The  evaporating  veffels 
fhould  be  of  tin  or  thin  lead,  placed  over  a  range  of  ftovcs, 
and  moderately  heated  by  fire  or  the  fieam  of  water.  It  has 
been  neglected  to  fi:ate,  that  before  evaporating  the  gunuiiy 
extraft  to  the  confidence  necellary,  it  (hould  be  kept  ten  or 
twelve  hours,  fo  as  to  allow  the  fediment  or  dregs  to  fubfide. 
The  clear  liquor  may  either  be  drawn  off  by  a  fyphon,  or  the 
dregs  may  be  drawn  off  by  a  cock  at  the  bottom  of  the 
wooden  vefTel ;  the  bottom  of  which  fhould  be  made  (loping, 
higher  at  the  back  than  the  for^:  part,  in  order  that  the  dregs 
may  run  more  comj^letely  off.  The  proportion  of  gummy 
matter  remaining  in  the  dregs  may  be  got  off  by  mixing 
them  with  a  due  proportion  of  boiling  water,  allowing  the 
liquor  to  clear,  and  proceeding  as  above  directed,  employing 
this  weak  folution  for  boiling  the  next  batch  of  lichen. 

The  refiduum  of  the  lichen,  after  the  third  boiling,  coni 
"(ifis  of  a  matter  fomewhat  analogous  to  that  of  animal  mat-j 
ter,  together  with  a  proportion  of  the  fibrous  matter  of  th< 
plant.    From  the  animal  matter  a  kind  of  foap  may  be  made»,| 
The  procefs  is  as  follows ; 

Let  a  fmall   proportion  of  pounded  refin  be  diffolved  b] 
boiling  in  a  folution  of  alkaline  falts.     When  the  refin  \\ 
diffolved,  put   in  a  certain  quantity  of  the  refiduum  of  thpj 
lichen,  and  continue  the  boiling  until  this  ]ait  article  is  prettv| 

wtf 
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well  diflblved.  Then  add  about  a  pound  or  a  pound  and  a 
half  of  white  foap,  (haved  down  or  cut  into  thin  fliccs,  to 
every  ten  pounds  weight  of  the  refiduum  of  the  lichen.  Con- 
tinue the  boiling  until  the  white  foap  is  fully  diflblved.  Then 
pafs  the  foapy  folution  through  a  hair  fieve  or  hair  bag.  Let 
the  foap  pan  then  be  cleaned  out,  and  the  foapy  Solution  re- 
turned to  the  pan,  to  be  boiled  to  the  conliftence  neceflary* 
A  kind  of  foap  very  fimilar  to  this  may  be  made  from  fea 
weed,  as  w*ell  as  from  feveral  other  articles.  Ofthisandof 
other  matters  highly  important  to  calico  printers,  a  more  ftdl 
and  detailed  account  will  be  given  in  a  future  publication. 
When  gum  from  the  lichen  is  to  be  employed  for  making 
ink,  manufacturing  and  ftaining  paper,  and  for  ftiifening 
lilks,  crapes,  and  gauzes,  it  fliould  be  extracted  from  the 
lichen  without  employing  any  alkaline  falts,  continuing  the 
hoiHng  or  disieilion  longer,  and  with  a  moderate  degree  of 
heat,  in  which  cafe  the  gummy  extra6t  will  be  nearly  co- 
lourlefs.  When  volatile  alkali  is  ufcd,  the  boiler  fhould  be 
of  iron,  as  volatile  alkali  a6ls  on  copper. 

[We  have  not  yet  learnt  the  illlie  of  the  negotiation  be- 
tween Lord  Dundonald  and  the  calico  printers  in  Scotland  ; 
but  we  underftand  his  lordfhip  has  taken  out  a  patent  for  his 
invention  for  England.] 


XLVIIL  An  Effay  on  Bleaching]  iv'ith  the  Defcription  of  a 
new  Method  of  Bleaching  by  Steam,  according  to  the  PrO" 
cefs  of  O.  Chaptal^  and  on  its  Application  to  the  Arts, 
By  R.  O'Reilly,  of  the  Academy  of  Bologna,  Member 
of  the  hyccsum  of  the  Arts,  ^c, 

[Concluded  from  p.  264.] 

BcJIoration  of  Booh,  and  whitening  Prhits, 

A  HE  oxygenated  muriatic  acid  has  the  property  of 
whitenino-  paper  without  altering  its  texture.  Chaptal  firft 
made  known  the  procefs  for  this  purpofe,  which  is  valuable 
for  reftorino-  old  books,  and  prints  ftained  with  fmoke.  Hif 
procefs  has  even  been  executed,  with  aflonilhing  fuccefs,  by 
Vialard  and  Heudier :  when  the  leaves  are  not  too  much  de- 
compofed  by  time,  the  oxygenated  liquor  or  the  acid  gas  i> 
employed.  Immerfion  in  the  liquor  is  to  be  preferred,  as 
being  more  expeditious. 

[The  author  here  gives  C.  Chaptal's  procefs,  for  which  fee 

Philofophical  Magazine,  Vol.  IL  p.  ii8.     Inllcad,  however, 

^  ^  6  of 
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of  dirccling  the  cylindrical  glafs  vefTel,  in  which  torn  and 
pafted  prints  are  put  when  cleaned,  to  be  inverted  on  water 
charfrcd  with  materials  fit  for  extricatins:  the  oxvjrenated  mu-r 
riatic  acid  gas,  his  recipe  dirc6ls  the  materials  to  be  put  in 
the  bottom  of  the  jar  itielf,  which  is  certainly  better.  Great 
accuracy,  however,  is  necefiary  in  the  doles  and  in  the  con- 
du6ling  of  the  procefs^  otherwife  the  texture  of  the  paper  may 
be  deftroyed.] 

Bleaching  hy  the  oxygenated  ISliiriatlc  Acid  and  PotaJJj. 

The  fuifocating  emanation  of  the  gas  has  rendered  it  necef- 
fary  to  employ  potafli  in  the  li(|uor;  but  this  mixture,  though 
it  enabled  the  workmen  to  manage  the  (luffs  without  incon- 
venience, occaiioned  an  outlay  of  money  for  the  alkali,  and 
weakened  the  deLerfive  quality  of  the  oxygenated  murialic 
acid.  It  is  a  fa6l  well  known,  that  a  folution  of  oxygenated 
xnuriate  of  potaflj-  does  not  bleach  goods,  yet  it  differs  from 
the  oxygenated  muriatic  acid  ley  only  by  having  the  alkali  ir; 
it :  it  is,  then,  inconieftablc  that  the  acid  liquor  lofes  its  pro- 
perty of  deftroying  the  colouring  matter  of  vegetables  in  pro- 
portion as  it  ii  neutralized  by  potadi. 

Notwithftanding  the  truth  of  this  obfervation,  it  is  proper 
to  fay  a  few  words  refpc6f  ing  the  method  of  compofmg  this 
ley  :  the  proportion  of  the  alkali  in  general  is, 
8  parts  (in  weight)  of  fea  fait, 
60  parts  of  concentrated  fulphuric  acid, 
30  parts  of  manganefe, 
20  parts  of  potalh. 

The  fubfequent  preparations  and  manipulations  are  exa6lly 
the  fame  as  thofe  I  above  defcribed :  it  will  however  follow, 
from  the  obfervation  I  have  made,  that  the  diminution  of 
the  detergent  force  by  the  alkaline  mixture  will  render  a  great 
many  more  manipulations  necefl'ary;  and  if  we  add  a  com- 
parative calculation  qf  the  two  operations,  it  will  be  found, 
without  including  the  expenfe  of  diflilling  the  oxygenated 
muriatic  acid,  which  is  tiie  fame  in  either  procefs,  there  will 
be  a  laving  of  more  than  forty-five  per  cent,  befides  the  extr^ 
manipulations,  in  not  employing  alkalies.  We  here  fubjoii 
a  comparative  cftlculatiou. 

With  Alkali.  francs. 

8  lb.  marine  fait,  at  15  cents,  per  lb.  la 

60  ditto  fulphuric  acid,  at  65  cents.  39 

30  ditto  manganefe,  at  20  cents.           -  6 

q,Q  (liUo  potafhj  at  7^  cepts,             -  15 

;  7^ 
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>  As  the  ley  lofes  its  force  by  the  addition  of  potadi,  this 
lofs  may  be  eftimated  at  15  per  cent.,  or  10  f.  80  cents.^ 
which  niufl  be  added  to  the  preceding  73  francs^  making 
tDQ-cther  83  f.  80  cents. 

o 

Without  Alkali 

francs. 

80  lbs.  of  Tea  fait,  at  15  cents,  per  lb.  1% 

60  ditto  falphuric  acid,  at  65  cents.  39 

30  ditto  manganere_,  at  20  cents,         *  6 

'The  difference  between  thcfe  two  procefTes  is  confiderable^ 

Of  Bleaching  zuith  oxygenated  Muriates, 

This  method  was  firll  thought  of  in  Ireland.  The  fub- 
fiance  employed  is  the  oxygenated  muriatic  acid  combined,  as 
we  have  faid,  with  earthy  or  faline  bafes.  Calcareous  earths, 
fucb  as  lime  and  chalk,  are  thofe  ufed  in  general  j  magnefia 
is  too  dear,  and  the  rarity  of  barytes  and  ftrontian  will  ex- 
clude them  for  fome  time  from  our  manufa6lories.  A  di- 
flilling  apparatus  of  lead,  fuch  as  we  have  already  alluded  to, 
(p.  259,)  is  employed.  A  tube  /,  (fee  Plate  IV.  the  lower- 
moft  figure)  three  inches  in  diameter,  rifes  from  the  top  of 
the  alembic  g g,  and  proceeds  to  the  bottom  of  a  leaden  re- 
fervoir  w,  capable  of  containing  about  15  gallons,  two-thirds 
of  which  are  filled  with  water.  Another  tube  //,  of  the  fame 
dimenfions,  alfo  of  lead,  the  orifice  of  which  is  above  the 
level  of  the  water,  rifes  from  the  refervoir  m,  and  enters  the 
tub  0,  e,  in  which  the  liquid  oxy-muriate  of  lime  is  prepared. 
This  tub  muft  be  large  enough  to  contain  twelve  barrels,  of 
about  1500  (Englifh)  gallons  of  water:  80  pounds  of  lime, 
flaked  in  the  air  and  well  pulverized,  is  introduced  into  it: 
the  fides  of  this  tub  are  furniflied  with  ilielves  or  a  grating;, 
qqg^  which  proje6ls  in  the  infide,'while  the  arms  of  the  agi- 
tator /,  to  which  a  rotatory  motion  is  communicated,  move 
between  the  flielves,  and  conflantly  flir  the  liquor  :  this  dif- 
pofition  is  indifpcnfable  to  prevent  the  lime  from  being  pre- 
cipitated before  its  faturation,  and  to  prefent,  by  renewing 
them,  the  greatell  number  of  furfiices  poflible  to  the  a6lion 
of  the  acid  gas.  The  ufe  of  the  intermediate  refervoir, ;;/,  is 
to  arrell  the  portion  of  the  muriatic  acid  gas  which  efcapes 
during  the  commencement  of  the  operation  without  being 
oxygenated,  and  alfo  any  fulphuric  acid  which  may  chance. 
to  pafs,  and  which  would  hurt  the  procefs  if  it  were  fulfcred 
to  be  introduced  into  the  tub  0,  0.     The  properly  which  the 
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fnuriatic  acid  has  of  eafily  combining  with  water,  facilitated 
its  condenfation  by  the  intermediate  refervoir. 

By  drawing  out  a  httlo  of  the  ley  from  time  to  time  one 
may  know  when  the  liquor  in  the  tub  is  faturafed.  When 
it  futTers  the  lime  introduced  to  be  precipitated,  the  operation 
is  terminated.  This  oxy-muriate  of  lime  is  drawn  off  from 
its  depofit,  and  it  is  then  fufficientlv  concentrated  to  be  em- 
ployed for  bleaching  when  diluted  with  three  limes  its  volume 
of  water. 

This  liquor  is  found  to  be  preferable  to  the  oxygenated 
muriatic  acid  and  potafh.  At  the  great  bleach-fields  in  Ire- 
land, four  leys  of  potafli  are  applied  alternately  with  four, 
weeks  expofure  on  the  grafs,  two  immerfions  in  the  oxygen- 
ated muriate  of  lime,  a  ley  of  potafli  between  the  two,  and 
the  expofure  of  a  week  on  the  grafs  between  each  ley  and 
the  immerfions.  During  fummer,  two  levs  and  fifteen  days 
expofure  are  fuflficient  to  prepare  cloth  for  the  a6lion  of  the 
oxygenated  muriate;  then  three  alternate  leys,  with  immer- 
fions in  the  liquor,  will  be  fufficient  for  complete  bleaching : 
nothing  then  will  be  neceflary  but  to  wind  the  cloth  through 
the  fulphuric  acid. 

Bleaching  hy  calcareous  Sulphuret, 

In  all  the  procefies  for  bleaching  which  I  have  hitherto 
defcribed  it  is  feen  that  potafh  a6ls  a  diftinguiflied  part,  either 
as  an  auxiliary  or  a  principal  agent.  To  find  a  deterfive  fub- 
ftance  which  might  be  a  fubHitute  for  it,  was  an  objeft  of 
the  utmoft  importance.  Kirvvan  fufpccled  that  it  would  be 
found  in  the  fulphuret  of  lime,  and  his  opinion  was  con- 
firmed by  Higgins. 

Repeated  trials,  and  the  moft  evident  fuccefs,  have  proved 
the  advantage  of  employing  this  method,  and  the  pofiibility 
of  bleaching  completely  by  condenfing  the  muriatic  acid  with 
the  fulphuret  inftead  of  potafli.  The  procefs  with  the  ful- 
phuret of  lime  is  attended  with  fome  advantages  peculiar  to 
itfelf.  In  the  firft  place,  quicklime  and  crude  fulphur  are 
matters  which  can  be  procured  at  a  cheap  rate,  efpecially 
when  the  latter  enters  into  the  mixture  in  fmall  quantity : 
fecondly,  their  combination  is  effecSled  in  the  eafiefl;  and  mod 
expeditious  manner,  and  may  be  comprehended  and  executed 
by  any  common  workman  :  the  application  being  then  made 
by  immerfing  the  cloths  cold,  there  is  a  complete  faving  of 
fuel,  and  no  rifle  is  incurred  either  from  the  ignorance  or  negli- 
gence of  the  workman,  as  the  ley  does  no  injury  to  the  fl^uffs. 

The  fulphuret  of  lime  is  prepared  in  the  following  manner: 
Take  4  pounds  of  fiaelv  pulverized  fulphur,  20  pounds  of 

flaked 
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flaked  lime  fifted^  and  .6  gallons  of  water.  When  the  whole 
is  well  mixed^  it  muft  be  kept  in  a  ftate  of  ebullition  for  half 
an  hour,  ftrongly  ftirring  it  feveral  times.  When  the  ebul- 
lition fubfides,  the  folution  of  the  fulphuret  becomes  clear  : 
the  liquor  may  be  drawn  off  from  the  infoluble  depofit  by 
means  of  a  fyphon  *.  The  liquor  will  have  the  colour  almoft 
of  fmall  beer,  but  is  not  quite  fo  tranfparent. 

Sixteen  gallons  of  water  muft  ftill  be  poured  over  the  de- 
pofit,  to  take  away  entirely  the  remaining  fulphuret.  When. 
the  liquor  becomes  clear,  (it  muft  firft  be  well  (haken,)  it  is 
drawn  off  and  mixed  with  the  former:  to  this  mixture  of  the 
two  liquors  33  gallons  of  water  are  to  be  added,  in  order  to 
reduce  it  to  the  degree  of  ftrength  neceffary  for  the  immerfion 
of  cloth. 

Making  allowance  for  the  water  evaporated,  and  for  that 
^•etained  by  the  precipitate,  there  ought  to  remiain  60  gallons 
of  liquor  produced  by  the  four  pounds  of  fulphur. 

The  cloth  freed  from  the  weaver's  drefling  muft  then  be 
immerfed  for  twelve  or  thirteen  hours  in  the  folution  of  ful- 
phuret, and  be  then  rinfed  in  running  water.  When  dry, 
it  is  immerfed  for  twelve  or  fourteen  hours  in  a  folution  of 
oxygenated  muriate  of  lime  prepared  as  I  have  defcribed,  and 
it  muft  then  be  waftied  and  dried  as  before.  The  operation 
muft  be  repeated  fix  different  times;  that  is  to  fay,  there 
muft  be  fix  immerfions  in  each  liquor,  which  will  be  fufE- 
cient  for  bleaching  it  completely.  Cloths  boiled  fix  times  in 
a  ley  of  potafh,  and  immerfed  as  many  times  in  oxygenated 
muriatic  acid,  were  not  whiter  than  thofe  bleached  by  the 
new  method. 

The  cloth,  indeed,  after  the  three  firft  times  it  was  boiled 
in  the  ley  of  potafh,  feemed  a  little  whiter  than  thofe  im- 
merfed as  many  times  in  the  fulphuret :  but  towards  the  end 
of  the  operation,  when  the  cloth  was  completely  bleached, 
the  advantage  was  in  favour  of  the  fulphuret,  or,  at  leaft,  the 
difference  was  not  fenfible.  The  cloths  whitened  by  potafh 
feemed  more  meagre  than  thofe  which  had  been  treated  by 
the  fulphuret,  and  fupported  the  proof  of  being  boiled  with 
foap  better  than  others ;  though  the  latter  had  acquired  in 
fome  inftances  a  flight  yellowifh  fliade,  which,  however,  dif- 
appeared  after  fix  or  feven  days  expolure  on  the  grafs. 

An  experiment  has  been  tried  on  the  elTe (St  of  fulphuret 
cold  and  warm,  but  the  difler(;nce  was  lo  little  that  it  did 

^  Though  lime  is  one  of  the  conflitucnt  parts  of  the  fulphuret,  as  it  r 
intimately  united  to  fulphur,  it  has  no  longer  the  properticb  t»f  lime,  for 
the  lame  reafcn  that  the  fulpburlc  acid  in  the  ftlj^buic  of  potajb  h..s  no 
longer  the  piXiperiits  of  that  acid. 

not 
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not  deferve  to  be  taken  into  confideratunii  Cloths  Immcrfed 
in  the  fulphurct,  and  then  boiled  in  a  Icyof  potafh,  and  af- 
terwards introduced  into  the  oxygenated  lii.juor,  arc  whiter 
than  after  they  have  been  ful^jcc-led  to  two  imnierfions  in  the 
fid ()h II ret,  and  been  made  to  pais  through  the  Icy:  thus  the 
two  fubilances  i'eenitd  deiirous  of  co-operating.  Two  fuc- 
ccHive  immerfions,  however,  in  the  fulphuret,  before  being 
immcrfed  in  the  oxygenated  liquor,  produced  a  better  effect 
than  one  immerfion ;  which  is  not  the  cafe  with  potafli. 

It  is  of  importance  to  obferve,  that . (luffs  arc  always  and 
invariably  thicker  and  more  fwelled  up  when  they  coiiie  from 
the  fulphuret  of  lime  than  after  they  have  been  fubjecSed  t:Q 
the  ley  of  potafh  ;  and  they  continue  to  retain  thefe  qualities 
even  after  they  have  been  wafhcd,  and  dried  oh  the  grafs. 
The  fulphuretopens  the  fibres,  of -the  cloth  better  and  moi-e 
fpcedily  than  potafh,  by  foftening  them,  and  rather  by  mak- 
ing; them  fwell  up^  than  by  diffblving  the  extra6lo-mucous  or 
colouring  matter.  This  may  fervc  to  explain  why  pota/h 
produces  a  better  effe61  on  cloth  when  it  has  been  before 
immerfed  in  a  folution  of  fulphuret  of  lime. 

The  proprietors  of  bleach -fields,  who  perfifl  in  not  making 
ufe  of  the  oxvgcnated  muriatic  acid,  but  who  bleach  in  the 
open  air,  may  perhaps  derive  fome  advantages  from  this  pro-i 
cefs,  if  they  uiti  fulphuret  of  lime  and  potafli  either  con- 
jointly or  f(  paratcly.  The  advantage  and  faving  of  expenfe 
jvhich  refult  from  fulphuret  of  lime  are  evident:  for  ten  years 
the  price  of  foda  and  potafli  has  been  exceflively  dear,  and 
has  always  increafed.  In  all  Europe,  at  prefent,  the  latter 
article  cofts  about  70  francs  (about  2/.  18^.)  per  hundred 
weight;  and  foda  is  nearly  a  third  lefs.  Sulphur  may  b6 
eflimated  at  25  or  30  francs ;  on  the  other  hand,  lime,  as  it 
is  every  where  found,  cofls  very  little ;  the  price  of  this  de- 
terfive  liquor,  therefore,  will  become  fo  lo\y  that  we  have  no 
coin  fmall  enough  to  reprefent  the  value  of  a  quart  of  it.  The 
truth  of  this  fail  will  appear  by  a  compa'rifon  with  the  pric6 
of  common  ley. 

At  large  bleach-fields  the  ley  is  made  by  difTolving  four 
pounds  of  potafh,  or  fix  pounds  of  foda,  in  60  gallons  of 
water :  fome  employ  a  little  more  :  but  Tour  pounds  of  potafh 
at  70  cents,  make  two  francs  80  cents.,  and  a'jike  quantity 
of  fulphur  at  25  cents,  makes  one  franc:  qut  this  is  not  alf, 
as, there  is  a  faving  in  fuel  as  well  as  of.materials j  ,no  more 
is  required  than  the  quantify' neceflary  for' boiling' eight  gaf- 
Jons  of  water,  while  the  counnon  Icy  requires  that  64  flioidd 
be  brought  to  the  flate  of  ebullirion.  The  time  requifite  fof 
heathig  this  mafs  of- water  prefeiits  alio  a  faving  which  i^ 
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far  from  being  a  matter  of  indifference  in  a  large  eftablifli- 
nient,  To  this  we  may  add,  that  in  the  applicaiion  of  thefe 
deterfive  liquors  the  cloth  miift  be  boiled  at  lealt  feven  hours 
in  the  alkaline  ley,  while  the  fdlution  of  fulphuret  of  lime 
requires  only  half  an  hour;  and  evert  if  we  fuppbfe  that  pot- 
alh  (hall  continue  to  be  ufed  along  with  the  fulphuret  of  lime^ 
as  is  the  cafe  at  prefent  in  IreTand,  the  faving  will  be  ftiil 
Very  confiderablc. 

Ble^rching  with  Steahii 

The  different  pi-ocelTcs  which  we  have  hitherto  defcribea 
form  almoft  an  hiflorical  abridpement  of  thfe  art  of  bleaching. 
We  have  followed  the  progrefs  of  the  human  mind;  and, 
hidced,  ^  plain  accourit  of  the  various  procefles  and  different 
kinds  of  apparatus  fufKciently  fliows  what  fervice  has  been 
rendered  to  this  important  art  by  modern  chemiftry. 

But  it  llill  remains  to  make  known  a  new  ihethod,  for 
ivhich  we  are  indebted  to  Chaptal.  Tiiis  refpe6lable  chemifl 
publifhcd,  abciut  two  years  ago,  a  riotice  refpe6ling  the  method 
of  bleaching  by  ftearii ;  a  procefs  brought  to  us  from  the  Le- 
vant fome  time  after  the  iritrodu6tiort  of  that  for  dyeing 
Adriandple  red,  and  which  is  now  ufed  in  the  foiith  of 
France  under  the  n3.mQ  of  blancbintent  a  la  fuiUi-e.  Till  the 
period  when  Chaptal  was  fd  difintercded  as  to  difclofe  it  to 
the  public,  it  was  a  fecret  the  knowledge  of  which  was  con- 
fined to  a  certain  number  of  manufadtarers.  It  was  em- 
ployed only  for  bleaching  cotton  and  cotton  thread  after  the 
hianrter  of  the  orientals;,  but  C;  Chaptal  forefaw,  with  his 
ufual  acutencfs,  the  poffibiHty  of  applying  this  method  to 
bleaching  linen  and  hemp  thread;  and  he  invited  manufac- 
turers to  adopt  this  procefSj  in  order  to  improve  it  and  extend 
its  ufe. 

Chaptal's  invitation  excited  feveral  manufa6hirers  both  in 
1^ ranee  and  in  foreign  countries.  iVlmo^ft  at  the  fame  time, 
the  effects  of  the  new  method  of  bleaching  were  tried  in  thie 
tieiglibourhood  of  Paris  and  in  Ireland:  the  apparatus  feen 
at  the  cotton  manufa6lory  of  C.  Bawens,  at  Bons-Hommes, 
TK'ar  PalTy,  gives  the  moll  afionifliing  refults.  It  cati  bleach 
from  two  to  three  thouiahd  yards  of  cotton  cloth  per  day,  at 
a  price  fo  moderate,  and  with  fuch  facility,  that  no  other 
jjrocefs  can  be  cotnpared  to  iti  ITie  firil  experiment  which 
•he  tried  was  made  on  fifteen  hundred  yards  of  cloth  deflihed 
for  beiiig  printed  :  it  exhibited  no  blemilh  or  (hade,  but  v.as 
all  equally  white. 

His  apparatus  has  a  perfeft  refemblance  to  that  defcribed 
by  Chaptal,  and  which  may  be  employed  exceedingly  well 
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alto  for  bleacliing  raw  cotton  or  cotton  thread.  Tbonglr  tl\« 
difpofiiioiis  which  we  have  recently  made,  prefent,  great  ad-. 
\antageSj  yet  ^§  this  new  art  is,  as  we  may  fay,  only  in  its 
infancy,  we  fliall  defcribe,  in  the  words  ot  Chaptal,  an  ap- 
][)aratus  fimrl^r  to, that  which  C.  Cawens  has  caufcd  to  be 
conftrii6l:ed. 

"^  Atiabpnt  the  difiance'  of  fixtcen  inches  from  the  grate 
of  a  corhhioft  iturna'ce,  heated  by  pit-coal,  is  placed  a  copper 
boiler  of  a  round  form^  four  feet  in  diameter  and  eighteen 
inches  in  depth.  The  edges  of  this  boiler,  which  are  about 
feveji  inches,  in  breadth,  and  turned  backwards,  reft  on  the 
lateral  ^^ edges  of  the  brick-work  of  the  furnace.  The  re- 
mainder of  the  furnace  is  of  cut  {lone,  and  forms  an  oval 
boiler,  the  height  of  which  is  (ix  feet,  and  the  breadth,  mea- 
fured  at  the  centre,  ilve  feet.  The  upper  part  of  the  boiler 
forms  a  round  a})erture,  tlie  diameter  of  which  is  eighteen 
inches.  This  aperture  may  be  Ihut  by  a  fort  of  moveable 
flone,  or  a  copper  lid  fitted  to  it.  On  the  edge  of  the  copper 
boiler,  J  which  forms  the  bottom  of  this  kind  of  digcfter,  is 
placed  a  grating  formed  of  wooden  bars,  fo  clofe  to  each  other 
that  the  cotton  laid  upon  it  cannot  fall  through,  between 
them,  and  ftrong  enough  to  fuftain  the  weight  of  about 
1600  pounds." 

In  the  apparatus  of  C.  Bawens,  the  mode  of  heating  em- 
ployed in  Count  Rumford's  furnaces  has  been  adopted  in 
order  to  fave  fuel.  The  heat  of  the  chimney  is  applied  to 
heat  a  veiTel  containing  diluted  fulphuric  acid.  (See  the  three 
uppermoft  figures  of  Plate  IV.) 

The  apparatus  propofed  in  other  countries  afforded  the 
advantage  of  being  able  to  wind  up  the  cloth  in  the  infide  : 
it. was,. -as  we  may  fa.v,  the  boiler  of  a  fteam-engine,  with 
its  tubes,  fafetv-valvcs,  and  leather  collars;  but  it  was  ne- 
ceiiiiry  to  introduce  the  ftufi's  at  the  top_,  which  is  very  in- 
convenient. 

''!  With  thefe  data,  and  after  having  maturely  reflected  on 
the  means  of  improving  this  apparatus,  I  invented  fevcr^l 
kinds  proper  for  being  applied  to  different  kinds  of  goods. 

The  firil,  which  1  propofed  to  be  executed  at  Jouy,  re^ 
prefented  a  chamber,  arched  with  cut  itone,  fix  feet  eight 
inches  in. length,  three  feet  ten  inches  broad,  and  three  feet 
and  a  half  in  height  above  the  level  of  the  wooden  grate. 
(See  Plate  V.  fig.  i.)  At  one  of  its  extremities  was  a  door,  K, 
.two  feet  in  height  and  three  feet  louff,  covered  with  a  plate 
of  caft  iron,  in  which  was  a  hole  for  introducing  a  conic 
valve,  kept  in  its  place  by  a  very  powerful  fcrew  and  fpring. 
The  objcd  of  this  valve  was  to  guard  againft  an  explofion, 

which 
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\VTiich  might  be  occafioned  by  the  extraordinary  effort  of  the 
fieam  ;  an  event  much  to  be  apprehended.  The  door,  which 
was  moveable,  was  faftened  by  ten  bars  and  as  many  fcrews^ 
which  preffed  it  againft  the  rabbet  (already  faced  with  tow  or 
moiftened  leather)  until  it  was  fo  clofe  that  none  of  the  fteam 
could  efcape.  For  the  greater  convenience  it  ought  to  be 
furniflied  with  two  iron  handles,  in  order  that  it  may  be  taken 
off  with  more  eafe. 

The  boiler  E,E,E,  which  forms  the  bottom  of  this  cham- 
ber, and  in  which  the  alkalino-cauftic  ley  is  boiled,  is  18 
inches  in  depth  :  its  other  dimenfions  are  four  inches  lei's 
than  thofe  of  the  chamber.  This  diminution  is  deftined  for 
receiving  the  edp"es  of  the  boiler,  which  thus  ferve  to  fupport 
it,  as  well  as  a  wooden  grate,  over  which  the  workmen  pafs 
during  the  manipulation.  In  the  m/uldle  of  this  chamber  are 
placed  two  reels,  A  and  B,  on  which  are  rolled  up  from  i3 
to  20  pieces  of  cloth.  The  axes  of  thefe  reels  pafs  through 
leather  collars,  w^hich  prevent  the  efcape  of  the  fieam,  and 
the  cloth  is  rolled  up  and  unrolled  by  handles  fixed  on  the 
outfide.  A  regulator,  H,  which  communicates  with  the  in- 
(ide  of  the  boiler,  indicates  the  height  of  the  ley  and  the  ilate 
of  its  exhauftion.  The  boiler  is  heated  in  the  ufual  manner, 
or  by  Count  Rumford's  plan. 

I  caufed  to  be  conftru(?ted  at  Troves  another  apparatus 
deftined  for  bleaching  hofiery.  As  thefe  articles  cannot  be 
unrolled,  and  as  heaping  them  together  might  impede  the 
a6lion  of  the  vapour,  1  employed  frames  covered  with  cloth, 
and  placed  at  the  diitance  of  four  inches  above  each  other. 
On  thefe  the  hofiery  was  depofited  in  fuch  a  manner,  that 
the  vapour,  in  rifing  from  the  boiler,  might  penetrate  it  in 
every  part,  deftroy  the  colouring  matter,  and  bleach  it  com- 
pletely. 

Some  new  obfervations  induced  me  to  propofe  for  the 
winding  of  cloth  a  roller,  which  might  be  inmierfed  at  plea- 
fure  in  the  boiler  in  order  to  moiften  the  cloth  from  time  to 
time.  All  thefe  kinds  of  apparatus  will  be  explained  here- 
after. 

Having  thus  fpoken  of  the  infiruments  employed  in  this 
new  art,  I  fhall  examine  the  principles  on  which  it  is  found- 
ed, and  defcribe  the  beft  method  of  bleaching  by  this  procefs. 

The  bleaching  of  vegetable  fubftance.^  depends  on  the  de- 
ftru6lion  of  their  colouring  principle  by  the  combined  action 
of  the  air,  moifture,  and  light,  or  rather,  by  the  united  in- 
fluence of  thefe  principles  to  alter  their  natural  colour. 

Alkalies  have  on  the  colouring  matter  of  vegetables  an 
a6lion  which  produces  the  effecl  of  a  real  combuftion.  Were 
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we  intimately  acquainted  with  the  nature  of  potafli  and  foda, 
ise  might  be  able  to  explain  the  caufe  of  this  burning ;  but  it 
is  futiicient  for  us  at  prefent  to  know  the  effed.  The  tx- 
pofure  of  vegetable  matters  on  the  grafa  fubje6\s  them  to 
the  action  of  the  folar  rays ;  and  moiftening  them  during 
their  expofure  facilitates,  with  the  vaporization  of  the  water, 
the  emanation  of  the  carbonic  acid  formed  by  the  oxygen  of 
the  atmolphere,  which  combines  with  the  carbon  reiulting 
from  the  alkaline  combuliion.  It  even  agrees  pretty  well 
with  theory,  in  terminating  the  procefs  of  bleaching,  to  im- 
merfe  the  cloth  and  thread  in  four  milk,  acidulous  liquors, 
or,  what  is  more  convenient,  very  weak  fulphuric  acid. 

In  proportion  as  the  alkali,  during  the  firft  immerfion, 
deftroys  the  colouring  matter,  the  oxygen  of  the  atmofpbcre, 
or  that  furnifhed  by  the  oxygenated  muriatic  acid,  joins  that 
carbonized  matter,  and  forms  carbonic  acid,  which  after- 
wards refolves  itfelf  into  sjas.  This  is  contained  the  more 
in  the  principles,  as  tlie  bafes  of  all  the  acids  are  infoluble  in 
water;  but  when  the  combination  takes  place  between  the 
carbon  and  the  oxygen,  it  immediately  becomes  foluble. 
Thus,  on  the  one  hand,  to  burn  the  colouring  matter,  and 
to  diflbve  it  on  the  other,  form  the  whole  fecret  of  the  ar^ 
of  bleaching;  and  the  greater  or  lefs  tendency  of  vegetable 
fubftances  to  experience  that  combuftion  conflitutes  the 
gradations  of  their  whitenefs,  and  the  facility  or  difficulty  of 
bleaching. 

The  (lownefs  of  the  old  procefTes  arofe,  in  a  great  meafure, 
from  bleachers  being  unacquainted  with  thefe  principles. 
A  long  fuccefiion  of  leys,  and  expofure  on  the  grafs,  was 
iiecelVary  to  penetrate  the  fibres  of  the  linen  from  ftratum  to 
ftratum.  The  texture  was  fufficicntly  clofe  to  refift  the  a(Slion 
of  the  heat  of  a  common  ley ;  and  a  coniiderable  time  was 
required  to  abforb  the  oxygen  prefented  by  the  delicate  lira- 
tum  of  atmofpheric  air. 

In  tlic  procefs  of  bleaching  by  Ream,  thefe  difnculties  are 
removed.  The  high  teniperature  of  the  ffeam  in  the  interior 
part  of  the  apparatus  fwells  up  the  fibres  of  the  thread  or 
cloth  ;  the  pure  alkali,  which  rifes  with  the  elafiic  fluid,  feizes 
with  avidity  on  the  colouring  matter,  and  burns  it :  feldcni 
does  the  tilfuc  of  the  flax  or  hemp  refill  the  penetrating  effect 
of  this  vapour  bath.  'J'he  whole  matter,  therefore,  by  which 
they  are  coloured  is  attacked  and  decompofed  by  this  lingle 
operation  ;  and  even  if  we  fuppofe  that  a  part  has  been  able 
to  refift,  nothing  is  necelliuy  but  to  repeat  the  operation, 
.after  a  previous  mmicrfion  and  expofure  on  the  grafs,  to  in- 
fiire  its  complete  etied.    The  alkali  even  appears  to  have 
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9.  much  livelier  and  more  cauftic  acSlion,  when  it  is  combined 
with  caloric,  than  in  ordinary  leys,  where  the  temperature 
never  rifes  above  162^'  F. :  for  a  ley  of  one  degree  of  lirength, 
at  moftj  by  the  areometer,  is  fufficient  for  the  iieam  appa- 
ratus, and,  in  general,  half  a  degree  uill  be  enough.  By 
making  the  cloth  or  thread  pafs  through  one  ley  of  oxygen- 
ated muriatic  acid  or  oxv2;enated  muriate  of  lime,  an  union 
is  efFe6led  between  the  folution  and  the  carbon  arifing  from 
the  burning  of  the  ex tra<Slo- mucous  matter  of  the  flax  ;  car- 
bonic acid  is  formed^  the  water,  even,  in  which  tbis  new 
compound  is.diluted  concurs  to  promote  this  combination: 
if  the  cloth  be  then  expofed  on  the  grafs,  the  carbonic  acid 
is  diflipated,  and  the  cloth  is  bleached. 

It  was  believed  that  the  fteam  of  a  pure  alkaliue  ley  would 
not  be  cauftic,  and  would  not  produce  the  fame  effe6ls  a& 
the  faline  folution;  and  the  reafon  affigned  for  this  opinion 
was,  the  concentration  of  all  the  falts  by  the  evaporation  of 
the  aqueous  fluid :  but  what  takes  place  in  the  open  air, 
where  the  atmofphere  every  moment  abforbs  the  moifture, 
which  is  evaporated,  cannot  be  applied  to  a  clofe  apparatus^! 
where  the  temperature  is  elevated  in  an  extreme  degree  :  be- 
iides,  the  caloric  always  carries  with  it  a  little  alkali  even  in 
low  temperatures,  as  is  obferved  when  water  is  jioured  over 
potafli ;  the  fteam  which  ifllies  from  it  changes  blue  vege- 
table colours  green. 

It  is  aflerted  that  in  India  cloth  is  bleached  by  the  fteam  of 
lime  water,  and  that  the  Indians  brought  to  France  by  ad- 
miral de  Suffrein  employed  this  method.  To  us,  however,  it 
would  appear  very  ftrange,  if  it  really  fucceedcd,  that  it  ihould 
have  been  fo  long  negle<9:cd.  In  theory,  we  find  nothing 
that  can  warrant  fuch  an  operation,  except  that  the  vapour, 
which  ifllies  from  quicklime  when  flaked,  changes  the  colour 
of  vegetables  expofed  to  its  a6lion  :  on  this  account  alone  the 
fa(Sl;  deferves  to  be  put  to  the  teft  of  experiment. 

It  follows,  from  thefe  chemical  principles,  that  the  a(Si:ion 
alone  of  fteam  does  not  bleach,  and  that  the  concurrence  of 
oxygen  is  neceftary  to  aid  the  compofition  of  the  carbonic  acid  : 
this  acid  requires  for  its  formation  28  parts  of  carbon,  fatu- 
rated  with  72  of  oxygen ;  but  all  the  oxygen  contained  in  the 
apparatus  would  not  be  fufficient  to  faturate  the  confulerable 
c^uantity  of  colouring  matter  burnt  by  the  alkaline  combul- 
tion  and  converted  into  carbon  ;  this  deficit  nmft  be  fupplicd 
hy  immerfion  in  any  oxygenated  licjuor  whatever,  and  the 
dilperfion  of  the  elallic  fluid  thus  formed  muft  be  then  faci- 
litated by  expofure  on  the  grafs. 

I  fliall  now  proceed  to  the  various  manipulations  to  which 

U  3  raw 


3i^  -Ah  EJfay  on  Bleaching,  - 

raw  cotton  cloth  and  thread  ought  to  be  fubje6led  rn  order  to 
bleach  them  by  this  new  method  ;  and  1  fliall  begin  with 
that  ot  Chaptal,  whofe  apparatus  I  have  before  mentioned. 

The  cotton,  difpofed  in  handfuls,  niiift  fnit  be  impregnated 
with  a  {lio;ht  folution  of  foda  rendered  cauftic  bvlime.     This 
operation  is  performed  in  a  wooden  or  (tone  trough,  in  which 
the  cotton  is  trod  down  bymeansof  the  feetcovered  with  wooden 
fhoes.     When  the  alkaline  liquor  has  uniformly  penetrated 
the  cotton,  it  is  put  into  the  boiler,  and  piled  up  on  the  wooden 
grate  before  mentioned ;  the  redundant  liquor  runs  through 
the  bars  into  the  copper  boiler,  and  forms  a  ilratum  of  liquid, 
which  permits  the  mafs  to  be  heated  without  any  danger  of 
burning  either  the  cotton  or  the  metal.     To  form  the  alka- 
line ley,  Alicant  foda  equal  to  a  tenth  of  the  weight  of  the 
cotton  fubje6led  to  the  operation  is  employcdy  and  in  a  boiler 
fuch  as  that  the  dimenfions  of  which  I  have  given,  about 
800  pounds  of  cotton  may  be  put  at  one  time.     The  ley  is 
generally  of  two  degrees  by  the  areometer.     As  foon  as  the 
cotton  is  introduced  into  it,  and  arranged  in  the  boiler,  the 
upper  aperture  is  fhut  with  its  ufual  covering,  fcarcely  any 
opening  being  left,  that  the  fteam  developed  by  the  fire  may 
alTume  a  much  more  confiderable  degree  of  heat,  and  react 
with  force  on  the  cottori.     When  every  thing  is  arranged, 
the  fire  in  the  furnace  is  kindled,  and  the  ley  is  maintained 
in  a  ftate  of  flight  ebullition  during  thirty-iix  hours.     The 
apparatus  is  then  fu  fife  red  to  cool,  and  the  cotton  being  tak'ei:^ 
out  is  carefully  wail^ed ;  after  which  it  is  expofed  on  the  grafs 
for  two  or  three  days^  extending  it  on  poles  in  the  day-time,' 
and  fpreading  it  out  on  the  grafs  during  the  night.    The  cot- 
ton will  then  have  acquired  a  high  degree  of  whitenefs ;  and  if 
any  portions  of  it  be  ftill  found  coloured,   they  mufl  be  put 
into  the  boiler  for  a  fecond  operation,  or  be  left  on  the  grafs 
fome  days  longer.     Thefe  ihades  in  bleached  cotton  arife^ 
in  particular,  from  all  the  parts  of  the  cotton  in  the  firft  ope- 
ration not  having  been  completely  and  uniforndy  impreg- 
nated with  the  ley.     Thev  may  be  owing  alfo  to  the  cotton, 
when  arrangred   in   the  boiler,  havino-  been  too  much  accu- 
mulated  on  certain  points.     When  it  is  judged  that  the  ley 
has  been  exhaufled  by  ebullition,  the  boiler  is  opened,  and 
the  dried  cotton  is  moillencd  with  a  new  quantity  of  the  fo- 
lution of  foda:  without  this  precaution  it  would  be  in  danger 
of  being  burnt.     It  may  be  eafily  conceived,  by  an  eftimate 
of  the  matters  and  time  employed  in  this  operation,  with  how- 
much  faving  of  expenfe  it  is  attended :  cotton  is  bleached  by 
this  method  in  all  the  manufactories  of  the  fouth  of  France, 
■v here  it  i:>  ufed^  al  the  low  rate  of  two  fo's  per  pound. 
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To  bleach  cloth,  it  mufl  be  immerfed  in  the  fame  manner 
in  a  (light'alkalino-cauliic  folution  marking  two  degrees  by 
the  areometer.  I  here  fuppofe  that  the  cloih  has  been  fiib- 
jected  to  the  neceflary  preparations  to  free  it  from  the  drefs- 
ihg,  according  to  the  inllrii6lions  I  gave  when  fpeaking  of 
flax  and  hemp. 

While  the  cloth  is  Immerfed,  and  impregnating  itfelf  witlj 
the  alkaline  liquor,  the  boiler  is  filled  to  the  height  of  a  foot 
with  a  ley  of  equal  ftrength.  "  This  may  be  done  by  means'^ 
of  a  bent  leaden  funnel ;  but  the  door  is  large'  enough  to  pour 
it  in^  by  taking  it  up  from  the  tub  with  buckets  :  the  work- 
man then  enters  the  apparatus,  and  fixes  the  end  of  a  piece 
of  clo til,  with  packthread,  to  one  of  the  arms  of  the  furtheft 
reel  A,  fig.  i.   (Plate  V.)  while  another  workman  without 
turns  it  ull  the  whole  piece' is  rolled  up :  he  then  fixes  a  fe- 
cond  pitce,  tacking  it  to  the  former,  if  this  operation  has  not 
been  done  before ;  then  rolls  it  up,  and  continues  in   this 
manner  till  eighteen  or  twenty  pieces  are  rolled  up.    He  then 
throws  the  extremity  of  the  laft  piece  wliich  remains  over 
the  roller  B,  near  the  arch  ;  conveys  it  under  the  two  lower 
rollers  C,D,  in  the  copper  EEE;  then  makes  it'pafs  over 
the  other  roller  F,   placed  near  the  arch  of  the  apparatus; 
and  at  lafl  fixes  it  to  one  of  the  arms  of  the  reel  G.     TheV 
workman  afcertains  the  height  of' the  liquor  in  the  infide  by- 
means  of  the  regulator  H,  and  immediately  fhuts  the  cock  5 
after  which  he  iurrounds  the  door  K  with  old   rags  or  tow, 
and  fixes  it  llrongly  in. its  place  by  fcrews,  which  ferve  to^ 
check  and  prevent  the  efcapc  of  the  llcam.     The  fire  being 
kindled,  and  the  heat  iiicreafed  to  that  of  boiling  water,  the 
workman  wirids  up  the  cloth,  beginning  with  that  reel  which 
was  empty,  until  it. is  entirely  charged  with  it 3    lie  thei^* 
lowers  the  cranks  of  the  rollers  C,D,  to  immerfe  the  cloth 
in  the  boiling  liquor,  fpcedily  winds  it  off,   rolling  it  up  oil' 
the  reel  which  has  been,  emptied,  unhooks  the  lower  rollers, 
and  winds  back  the  clolH  in  another  direction  without  im- 
merfing  it  in  the  liquor.     At  the  end  of  two  hours,  more 
or  lefs  according  to  the  finenefs  of  the  ftuffs,  the  alkali  car-r^ 
ried  up  by  the  caloric  will  have  completely  penetrated  the 
fibres  of  the  cl,oth,  f\vcll(!d  by  the  cjftraordinary  heat  of  the- 
fteam.     The  fire  is  then  flackened;  and  \v\\(k\.  ihp  apparatui' 
is  fuflficiently  cold   the  door  is  opened,   apd  preparation  is' 
made  for  immerfing  the  cloth  iii  the  oxvgenated  muriate  o|' 
lime**.     Care  mult  be  taken,  in  order  to  fliorten  the  mani- 
pulation, to  Charge  m  the  lait  winding  thc'reel  near  the  door : 

*  The  cloth  ought  not  to  bf  inanciicJ  till  itticr  it  h4s  bcuH  v, ;iihcd. — 
AV/-  or  Cboilal. 
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the  end  of  the  cloth  is  then  unloofcd,  and  it  is  fixed  on  the 
arms  of  one  of  the  reels  of  another  inimcrfing  tiih,  and  it  \ft 
then  unrolled  till  the  whole  that  was  in  the  apparatus  is 
drawn  out :  the  extremity  of  the  lad  piece  is  then  placed  in 
fuch  a  manner  as  to  pafs  over  the  fcven  rollers  of  the  im- 
nierfing  tub,  as  is  feen  in  the  fedlion  of  that  velTelj  (fee 
Pkle  If.  fig,  3.  given  with  Number  XXXVIII.)  in  order 
to  cxpofe  as  much  furface  as  polTible  to  the  liquor ;  and  being 
fixed  to  the  fecond  reel,  the  cover  is  carefully  adjuUed,  and 
the  oxygenated  liquor  is  introduced  by  means  of  a  leaden 
funnel  which  pailes  through  the  aperture  of  the  cover,  and 
which  proceeds  to  the  bottom  of  the  tub,  to  prevent  the  acid 
gas  from  bein^  difperfed  by  agitation.  After  feveral  wind- 
ings, a  little  of  the  liquor  is  taken  up  to  examine  its  degree 
ofexhaufUon;  it  is  then  drawn  of!',  and  the  pieces  being 
taken  out  feparately,  they  are  carried  to  fome  ftream  to  be 
well  rinfed  :  they  are  next  expofcd  on  the  grafs  for  three  or 
four  days,  at  the  end  of  which  they  will  have  acquired  a 
high  degree  of  whitenefs.  In  the  laft  place,  to  terminate 
the  operation,  they  are  made  to  pafs  through  very  dilute  ful- 
phuric  acid. 

This  operation,  which  is  very  expeditious,  will  be  fufH- 
cient  for  linen  and  cotton  cloth  ;  but  if  hemp  or  linen  cloth 
ihould  retain  a  yellow  tint,  flill  neceffary  to  be  deftroyed,  a 
fecond  alkaiino-cauftic  vapour  bath,  and  two  or  three  days 
on  the  grafs,  will  be  futlicient  to  give  them  the  requifite  de- 
gree of  whitenefs. 

For  bleaching  thread  as  well  as  hofier\%  and  the  like,  an 
apparatus  furniilied  with  frames  may  be  employed,  (Plate  V, 
fig.  2.  and  3.)  following  the  fame  procefl'es  as  for  (tuffs.  The 
frames  (fig.  3.)  keep  thefe  articles  at  a  fufRcient  diftancefrom 
each  other  to  make  them  be  penetrated  by  the  lleam  in  every 
part;  byt  as  they  cannot  be  lowered  into  the  ley  to  moiften 
them,  as  is  done  with  fluffs,  by  means  of  cranks  and  rollers, 
the  operation  is  flopped  at  the  end  of  two  hours  ebullition. 
The  upper  frame  is  then  well  drenched  with  ley,  which, 
oozing  through,  fucceffively  moifiens  the  articles  placed  on 
the  lower  frames.  The  ebullition  is  again  begun,  and  con- 
tinued for  about  four  hours.  The  immeriion  is  performed 
in  an  apparatus  fimilar  to  that  of  Rupp,  in  which  the  thread 
and  hofiery  are  fufpcnded  to  the  upper  end  of  the  reel,  which 
in  this  cafe  Hands  vertical,  to  renew,  by  a  rotary  motion, 
their  fur  faces  of  contact,  and  expofe  them  to  the  aclion  of 
the  acid.  After  immerfion  they  are  rinfed;  they  are  then  ex- 
pofed  on  the  grafs  as  in  the  {)recedin^  operation^  and  they 
are  made  to  nais  through  dilute  fulphunc  acid. 

In 
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^  In  manviFavSlaiies  of  printed  cottons^  when  it  is  Intended 
to  print  various  figures  by  means  of  mordants,  they  are  made 
to  pafs  through  madder,  and  a  combination  is  formed  be- 
tween the  mordant  ox  baj'e  and  the  colouring  matter  *.  The 
ahun  ufed  by  cahco  printers  is  apphed  to  the  clolh  by  mcaiu 
of  blocks :  after  it  has  been  diflbU'ed,  by  a  procefs  foreian  to 
this  memoir,  in  vinegar  (acetous  acid),  it  fuff'ers  to  be  Jepo- 
fited  on  the  ftufF  the  earthy  hafe,  and  thus  renders  it  proper 
for  combining  with  the  colouring  matter;  the  llrong  affinity 
which  exifls  between  that  niiUt^r  and  the  hafe  (mordant) 
caufes  the  cloth,  when  it  pafles  through  the  madder,  to  af- 
fuvne  different  fliades  :  however,  as  fome  of  the  colour  ad- 
heres, though  weakly,  in  the  places  dellitute  of  the  bafe,  it 
mu(t  be  removed  by  repeated  boilings  with  bran  or  cow's 
dimg,  and  expofure  on  the  grafs. 

As  one  of  the  properties  of  the  oxygenated  muriatic  acid 
iig  to  brighten  colours,  its  agency  has  been  employed  in  va- 
rious cafes.  The  procefs  of  bleaching  bv  (ieam  makes  no 
change  in  the  old  difpofitions,  but  only  ihorlens  the  labour, 
efpecially  when  its  aclion  is  combined  with  oxygenated 
liquors. 

After  being  made  to  pafs  through  madder,  and  lying  for  a 
fhort  time  on  the  grafs,  the  cloth  is  expofed  to  the  vapour 
bath;  then  immerfed  in  very  dilute  oxygenated  liquor;  and, 
m  the  lad  place,  expofed  on  the  grafs  again.  Great  care  is 
taken  to  rinle  it  well,  in  running  water,  after  each  operation, 
and  to  wafh  it  well  by  means  of  the  ufual  machinery. 

If  this  method  fliould  be  adopted  in  paper  manufa6lories,thc 
following  is  the  manipulation  I  would  reconnnend :  The  brown 
or  crude  rags  ought  firft  to  be  picked  and  forted ;  they  fhould 
then  be  (lightly  triturated  with  a  cylinder,  or  with  a  peftle  if 
the  former  is  not  employed ;  this  coarle  pulp  fliould  then  be 
immerfed  in  a  cauiHc  alkaline  lev  of  three  degrees,  and  car- 
ried thence  *to  the  Ikam  apparatus  :  it  ought  to  be  placed  on 
frames  covered  with  canvas  in  ftrata  of  about  an  inch  in 
thicknefsj  and  the  frames  for  this  purpofc  may  be  placed  at 

•^  The  word  v.ordani  oui;hc  to  be  eiitirely  banifh.d  From  the  language 
of  the  artb,  fmce  it  is  as  nonllnlkal  as  the  exprcthon  oil  of  'viiriol  is  abfurd 
when  c]rp!oycd  as  tlic  fynonynie  of  fuiphuric  acid.  The  dyers  formerly 
employed  (aline  folutions,  in  which  thty  iinmtrled  their  rtuifs,  thinking 
that  the  ii6tion  of  this  fait  fetved  to  bite,  as  it  were,  the  fiibftancc  of  them, 
and  to  enlarge  their  pore^,  and,  according  to  this  idea,  they  gave  them  the 
name  of  morciints  (or  biters).  At  prelenr,  when  thefc  cfleils  can  he  better 
explained,  it  is  much  to  be  wilhcd  that  the  word  bnfr  were  fubftituted  for 
m)iiia)!ty  adding  fbme  epithet  to  denote  the  fubftance  which  forms  it. 
We  know  that  thefe  bafes  in  general  art;  the  earth  of  alum  (argil  or  alu- 
fitine)  and  white  oxide  of  tin* 

9,  pro- 
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a  proportional  di (lance  from  each  other.  After  the  {learning 
It  iTiuft- be  immerfed  in  a  ieV  of  oxygenated  iViuriatic  acid, 
and  -fliould  be  then  put  into  bags  t'o'be  t'infed  in  running 
water:-  it  is  next  to  be  expofed  to  the  Hght,  fpread  out  on 
large  (beets :  in  the  lad  plated  it  muft  he'  made  to  pafs 
through  fulphuric  acid,  and  the  matter  vvill  then  have  ac- 
Cjuired  the  mod  beautiful  degree  of  vvhitenefs  poflible  to  be 
given  to  it'. 

The  property  which  the  Oxygenated  muriatic  acid  has, 
when  in  the  ftate  of  gas,  of 'expelling  the  carbonic  acid  from 
its  faline  combinations,  a  property  \Vhich  it  does  not  poflefs 
in  the  liquid  ftate,  gives  reafon  to  believe',  tliat  if  the  pulp, 
.after  being  fubje6led  to  the.vapo"ir  a  fec^oridtitne,  were  ex- 
pofed  in  an  apparatus  or  chamber  where  it  n*right  be  fubje6ted 
to  the  action  of  the  gas,  the  carbolic  acid  (formed  by  the 
carbon  ariling  from   the  burning  of  the  colouring  matter  in 
the  firft  ley,  and  by  the  oxygen  which  combined  itfelf  to  it* 
during  the  immerfion  in  the  oxygenated  liquor,)  would  be' 
expelled   from    the   combination   which    might    have   been 
formed  during  the  fccond  le\^,  and  the  rags  vvould  be  imme- 
diately bleached  without  having  recourfe  to  expofure  on  the 
grafs.     In  all  cafes  it  muft  be  obfervcd  that  this  procefs  pre- 
lents  an  incalculable  advantage,  by  pointing  out  the  means 
of  employing  the  coarfeft  and  dirtieft  cloth  and  rags  to  be 
converted  into  pulp  of  the  firft  quality  :  befides,  this  procefs 
combines  oeconomy  with  fpeed.     It  is  to  be  remarked,  that 
in  ufing  two  leys  it  is  of  eifential  importance  to  rinfe  the  rafs' 
when  taken   from  the  firft :  their  fibres  are  then  more  Re- 
laxed, and  their  diftenfion  permits  the  water  to  carry  away 
and  ditlblve  the  dirt  and  colouring  matter  attacked  by  the 
alkahne  vapour :  in  the  laft  place,  tliey  muft  be  made  to  pafs 
through  acidulous  water  in  order  to  expel,  by  the  action  of 
fulphuric  acid,  the  acid  of  the  oxygenated  muriate  of  potafti 
from  its  combination  with  the  alkali,     I  muft  here  alio  call 
the  attention  of  the  intelligent  manufacturer  to  the  employ- 
ment of  the  refufe  arifing  from  the  beating  and  heckling  of 
henjp  ?ind  flax  :  thefe  iubftances,  treated   by  this   method, 
would  furnifti  valuable  materials  for  the  fabrication  of  paper. 

The  reader  will  recollect  that,  about  eight  years  ago,  a 
propofal  was  made  for  regenerating  old  paper  by  employinor 
it  again  in  the  manufc.{51uring  of  new.  This  procefs,  whicli 
has  been  repeated  with  fuccei's,  was  ncglc6ted  in  France, 
while  it  was  received  with  iniereft  in  foreign  countries.  At 
preient  we  muft  aftert  our  right  to  this  difcovery,"  and  prove 
the  poftibility  of  rendering  it  ufeful  by  employino;  the  cfTecif 
of  the  alkalino-cauftic  vapour. 

When 
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'  When  the  old  paper,  foiled,  has  been  expofed,  in  an  appa- 
ratus with  frames,  to  the  action  of  the  fteam  of  boiling  water 
alone  for  twelve  hours,  it  is  fubje6\ed  to  flight  trituration 
under  a  cyhnder;.  it  is  then  immerfed  in  a  firongalkalino-. 
cauflic  lev ;  it  is  well  pounded  in  the  tub,  that  it  may  bftP 
ftrongly  impregnated;  and  it  is  introduced  a  fecond  time  into'' 
the  apparatus,  the  boiler  of  which  muft  alfo  be  filled  with 
the  ley.  The  pulp,  after  being  expofed  to  a  vapour  bath  for 
ten  or  twelve  hours,  is  taken  out  and  prefled,  that  the  alka- 
line liquor  which  runs  off  may  not  be  loft:  it  muft, then  be 
put  into  bags  to  be  beaten,  and  rinfed  in  running  water;  after 
which  it  is  fubjefted  to  trituration  under  the  cylinder  till  it 
hasajcquired  the  proper  degree  of  whitencfs.  If  it  be  necef- 
fary  to  give  the  utmoft  brilliancy  to  the  white,  it  will  be  fuf- 
iicient  to  employ  a  fecond  vapour  bath,  together  with  a  (light 
immerfion  in  the  liquid  oxvgenated  muriate  of  lime;  then  to 
rlnfe  it,  and  to  make  it  pafs  through  acidulous  water.  In 
tliis  operation  jt  is  to  be  wiflied  that  mallets  and  liampers 
were  employed  rather  than  cylinders,  wdiich  are  liable  to  be 
attacked  l)y  the  alkaline  liquor.  I  do  pot  here  tpeak  of 
writing  paper,,  becaufe  it  is  fully  proved  that  this  proccfs  is 
too  tedious  and  expenlive. 

Ley  of  Acidulous  IVafer, 

At  all  bleach- fields  it  iscuftomary  to  terminate  the  ope- 
ration by  making  the  cloth  or  thread  pafs  through  acidulous 
water.  In  fome  places  four  milk  is  employed ;  but  alnioil 
every  vvhere  at  prefent,  after  the  example  of  the  Irifli  bleach- 
ers, nothing  is  ufed  but  dilute  fulphuric  acid.  The  propor- 
tion, in  general,  is.  onp  part  in  a  hundred  of  acid  diluted  in 
\yater.  In  Ireland  the  bleachers  fometinies  judge  of  the  pro- 
portion by  thp  tafle ;  but  this  practice  is  liable  to  much  error. 
The  tub  in  which  the  articles  are  made  to  pafs  through  aci- 
dulous water  is  in  general  conftrufted  of  wood  ;  but  the  ope- 
ration being  much  accelerated  when  performed  warm,  I 
would  propofe  that  the  heat,  which  is  generally  loft,  lliould 
be  turned  to  advantage.  By  making  the  heat  to  circulate  in 
a  flue  below  the  leaden  veifel,  (already  mentioned  hi  fpcaking 
of  th^' apparatus  of  Bawens,)  a  temperature  iiiillcient  to  bcit 
it  may  be  (jbtaincd.  Holicry  and  thread  ought  to  be  im- 
merfed  and  worked  in  handfuls  for  twelve  hours ;  they  ar^ 
then  to  be  rinfed  in  a  large  quantity  of  water,  and  made  to 
pafs  a  fecond  time  through  the  acid ;  feveral  imnxerfions 
brighten  the  vvhitenefs,  and  I  would  recommend  tl: em  in 
prelerence  to  the  bad  pra^lice  of  leaving  the  niattcr 
fnerfed  for  fevv'rul  day?.     SlidlV  unift  be  v.ouncl  up.     Thi;'.  is 

an 


JX^  An  BJfay  o«  Bleaching, 

an  excellent  method,  as  it  completely  renews  the  furfaccs, 
and  calls  forth  the  whitenefs  hi  a  more  uniform  manner. 
When  it  is  requifite  to  render  the  cloth  fit  for  certain  mar- 
kets, it  is  neceii'ary  to  give  it  a  blneifh  tint,  which  is  done  by 
diluting  a  little  indigo  in  water  till  the  wilhed-for  ftiade  is 
obtained. 

CONCLUSION. 

A  plain  comparifon  of  the  proccfs  of  bleaching  by  fleam 
with  the  others  above  defcribed  will  prove  its  great Tuperiority 
in  regard  to  faving  of  time,  materials,  fuel,  and  manipula- 
tions, independently  of  the  advantage  of  not  injuring  the 
fluffs  :  but  there  is  dill  an  application  of  this  principle  highly 
important,  which  concerns  all  clafles  of  fociety — T  mean  the 
bleaching  of  linen.  Here  no  other  agent  is  required  than 
the  mere  aftion  of  fleam  ;  an  agent  much  more  powerful  and 
more  efficacious  than  the  leys  and  foapy  water  emploved  by 
wafherwomen.  This  procefs  prefents  alio  the  invaluable  ad- 
vantage of  preferving  the  linen  longer,  as  it  is  notneceflary 
to  rub  it  with  violence,  which  is  done  in  the  ufual  manipu- 
lations merely  to  fave  foap  and  afhes.  An  apparatus  fimilar 
to  that  at  Troves,  on  the  frames  of  which  the  linen  might 
be  placed,  and  then  expofed  to  the  (learn  of  ley  of  di  fourth  of 
a  degree  only,  would  be  fufficient  to  diflfolve  completely  the 
impurities  with  which  it  is  charged ;  and  by  then  rinfing  it 
ifi  running  water,  or  in  water  flightlv  faponaceous,  all  tho- 
dirt  would  be  removed,  and  complete  whitenefs  obtained. 

It  belongs  to  public  funftionaries  to  adopt  this  procefs, 
and  to  apply  it  in  hofpitals  and  other  eftablifliments,  where 
if  would  be  attended  with  a  confiderable  faving. 

I  fhall  obferve  before  I  conclude,  that  experience  mud  de- 
cide whether  the  apparatus  I  propofe  for  bleaching  woollen 
cloth  and  fluffs  by  the  vapour  of  ammonia,  might  not  be 
employed  as  well  as  the  other  kinds  of  apparatus  for  bleaching 
linen  cloth.  The  condenfed  fleam,  by  again  returning  into 
the  boiler,  affords  the  means  of  totally  exhaufting  the  ley, 
and  of  uling  the  very  lall  portion  of  the  alkaline  fubflances. 

Further  Explanation  of  the  Apparatus, 

The  apparatus  employed  in  Ireland  for  preparing  the  oxy- 
genated muriatic  acid,  and  the  oxv^enated  muriate  of  lime, 
(fee  Plate  IV,  lowefl  figure)  is  as  folfows : 

a  the  afh-hole;  3,  place  for  the  fire;  c,  the  door  for  the 
fuel;  d,  entrance  of  afh-hole,  where  a  regiller  is  pofited  to 
regulate  the  draught  of  air;  e,  a  caft  iron  boiler,  in  which  is 
placed  a  leaden  alembic,  gg^  on  an  iron  trivet  fy  h,  a  glafs 

or 
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or  leaden  bent  funnel  for  introducing  the  fulphnrlc  acid ;  i,  a 
leaden  cover  luted  to  the  neck  of  the  alembic,  and  pierced 
with  three  holes  to  receive  the  funnel  7^,  the  handle  of  the 
agitator  k,  and  the  tube  /,  of  three  inches  aperture,  which 
i'erves  to  conduft  the  acid  gas  into  the  refervoir  m,  which 
performs  the  office  of  a  Wolfe's  bottle:  the  tube  /  defcends 
through  the  firfl:  aperture  mi  to  the  bottom  of  the  refervoir^ 
which  to  two-thirds  of  its  height  i3  filled  with  water.  In  the 
refervoir  w,  any  fulphuric  acid  which  palTes  combines  with 
the  water,  while  the  oxygenated  muriatic  acid  traverfes  the 
water,  and  paflcs  through  the  tube  n  into  the  condenfer  oo^ 
made  of  wood,  in  which  is  placed  an  agitator  /,  the  arms  of 
which  ftirriug  the  lime  water  alTiits  in  combining  it  with  the 
gas  in  proportion  as  the  bubbles  efcape  from  the  lower  ex- 
tremity of  the  tube  ri.  The  tub  has  ilielves  ^y^,  5'?  which 
fcrve  to  oppofe  the  motion  occalioned  by  the  agitatofj^ 
and  thus  accelerate  the  combination  of  the  acid  gas.  The 
coverino-  of  this  tub  is  fitted  to  the  fides  of  the  tub,  as  ex- 
preflTcd  at  r.     s  is  a  flop- cock. 

Chaptal's  apparatus  for  bleaching,  nearly  fimilar  to  that 
executed  bv  Bawens.  See  Plate  IV.  firlt  figure,  at  the  top*. 
a  the  ftair  fjpr  defcending  into  the  afh-hole  n;  b  the  door 
of  the  fire-place  f.  The  flame  and  fmoke  circulate  round  the 
boiler  z,  and  pafs  through  the  flue  g^g,  down  under  the  leaden 
veffel  h,  and  then  back  again  to  the  chimney  m,  (See  ccc 
the  fecond  figure,  in  which  a\%  the  ftair  to  the  afh-  pit,  h  the 
fire-place,  J7/  a  w  inding  brick  partition  to  circulate  the  heat, 
and  eeee  the  folid  mafon  work.)  TheZ^  (under  the  arch)  is 
a  grate  of  wood,  refling  on  the  edges  of  the  kettle  t,  contain- 
ing the  bleaching  liquor  :  ee,  brick  work  j  ^  i,  ^  i,  flone  work; 
q,  a  conical  flone  ftopper,  which  ferves  as  the  lid  or  cover, 
perforated,  and  furnifhed  with  a  fafcty  valve;  the  ftopper  is 
wrapped  round  with  tow  or  lint  to  make  it  fteam- tight :  /,  a 
difcharging  cock  and  a  regulator  to  fliow^  the  height  of  the 
internal  liquor;  t,  an  iron  regifler  in  the  chimney  m. 

The  third  figure  from  the  top  of  the  plate  is  a  plan  of  the 
apparatus  taken  on  a  line  with  the  wooden  grate,  a,  the  flair 
of  the  afh-hole;  eee,  the  brick  and  mafon  work ;  fgy  fg, 
the  edges  of  the  kettle  built  into  the  mafon  work  ;  Z?,  i,  the 
wooden  grate  over  the  boiler;  /,  the  leaden  veffel. 

The  other  kinds  of  apparatus  have  been  f)  plainly  defcribed 
where  their  ufcs  have  been  alluded  to,  that  any  further  ex- 
planation of  them  here  is  unnecefi'ary. 

*  Part  of  ihe  iinprcfrion  from  the  plarc  was  printed  off,  by  miftake,  be- 
fore \hi^  numbers  were  put  to  the  tiii,urcs :  they  ore  therefore  referred  to 
in  the  oVdcr  in  which  they  Hand,  btTinning  at  the  top. 

4  XLIX.  Qh^ 
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XLIX.  Ohfervations  on  the  Oil  extracted  from  the  Female 
Cornel  or  Dog-herry  Tree,  the  Cornus  fanguinea  of  lAn-^ 
n^Bus,  Clafs  ^th',  Tetrandria  Monogynia.  By  C.  Mar- 
GUERON,  of  the  Hofpital  for  Military  InflruBion  at 
Strafbiirgh*, 

JL  HE  cornus  fanguinea  of  Linna&ns^  a  flirub  much  fought 
after  by  gardeners  for  the  fake  of  ornament,  both  on  account 
of  its  figure  and  of  the  beautiful  red  colour  aflumed  by  its 
ftem,  branches,  and  leaves,  towards  the  end  of  fumnier  bears 
a  berrv  which,  when  in  a  ftate  of  maturity,  has  a  blackifh 
colour,  and  of  which  the  utility  in  medicine  as  well  as  in 
the  arts  has  been  hitherto  unknown. 

The  fat  and  unctuous  appearance  exhibited  by  thefe  berries 
when  bruifed  between  the  fingers  inclined  me  lo  think  that 
they  might  contain  an  oil  pofreffed,  no  doubt,  of  fome  pecu- 
liar properties.  Fully  perfuaded  of  this  truth,  that  nothing 
which  Nature  has  produced  is  ufclefs,  I  engaged  C.  Che- 
vreufe,  a  gardener  and  botanift  at  MoHheim,  in  the  depart- 
ment of  the  Lower  Rhine,  where  this  ihrub  grows  in  great 
abundance,  to  colle6l  a  quantity  of  the  berries. 

Ten  kilogrammes  (22  pounds  EngliHi)  were  collefted  and 
fpread  out  in  a  barn,  not  to  be  dried,  but  to  make  them  af- 
fume  a  fofter  confiftence:  in  this  ftate  they  were  reduced  to 
a  palle,  and  fubjet^ed  to  the  prefs.  Without  the  affiftance 
of  heat  I  obtained  about  two  litres  (2^  wine  pints)  of  a  fat 
imftuous  liquid,  having  a  vifcofity  fimilar  to  that  of  oil,  a 
green  though  very  bright  colour,  and  perfe6l  homogeneity, 
as  well  as  all  the  other  phyfical  properties  of  real  oil,  arid 
without  any  difagreeable  odour  or  taiie;  which  determined 
C.  Chevreufe  and  myfelf  to  eat  of  it  in  falad,  which  we  did 
ieveral  times  without  experiencing  any  inconvenience. 

But  as  thefe  different  properties  were  not  fufficient  to  make 
this  liquid  be  confidered  as  a  real  oil^  I  thought  it  my  duty 
to  fubje(ft  it  to  various  experiments^  of  which  the  following 
is  the  refult : 

A  drcp  of  this  oily  hquid,  thrown  into  a  vefTel  filled  with 
water,  extended  itfelf  into  a  very  thin  pellicle,  refle6ling  the 
prifmatic  colours. 

Being  defirous  to  know  whether  it  would  be  poflfible  to 
deprive  this  oily  produ6l  of  its  green  colour,  I  waflied  it  in 
cold  and  hot  water,  charged  with  fulphate  of  alumine  (alum), 

*  From  the  Annales  de  Cb'unie^  No.  113. 

powder 
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powder  of  (late,  pulverized  charcoal,  &c.:  but  all  thefe  means 
were  attended  with  no  effect;  the  above  liquids  did  not  be- 
come in  the  leall  coloured,  and  the  green  colour  of  the  oil 
flill  remained  the, fame. 

iVkohoI  was  alfo  employed.  As  this  vehicle  afllmied  a 
greenifh  tint,  I  thought  I.fhould  be  able  by  its  means  to 
carry  off  the  colouring  matter;  and  I  added  to  a  portion  of 
the  alcohol  thus  coloured,  a  certain  quantity  of  water.  The 
mixture  immediately  became  colourlefs,  and  fome  drops  of 
oil  floated  on  the  furface  of  it.  Having  evaporated  in  an 
alembic  another  portion  of  this  coloured  alcohol,  the  alcohol 
I  obtained  was  without  colour,  and  there  remained  a  portion 
of  the  oil,  having  the  fame  colour  as  before :  the  alcohol, 
then,  was  indebted  for  its  colour  to  a  folution  of  a  portion  of 
the  oil,  and  not  to  a  feparation  of  the  colouring  matter. 

Sulphur  combined  perfectly  with  this  oil  by  the  aid  of 
caloric.  There  refalted  from  this  combination  a  real  balfam 
of  fulphur  of  a  dark  red  colour  inclining  to  brown,  and  of  a 
very  foetid  odour. 

Potafh,  foda,  and  ammonia,  formed  with  this  oil  real  foap 
more  or  lefs  folid. 

Concentrated  fulphuric  acid  combined  with  this  oil  pro- 
duced a  real  acid  foap  of  a  yellowifli  colour,  having  the  ap- 
pearance of  refin. 

The  nitric  and  muriatic  acids,  cold,  had  no  fenfible  a6tioii 
on  this  oil,  but  they  airumcd  a  flight  green  colour. 

The  nitric  acid  heated  with  this  oil  made  it  aiTume  a  folid 
confi Hence,  and  a  yellow  colour  perfectly  fimilar  to  that  of 
citrii;ie  ointment:  during  the  ebuliition  there  was  a  confider- 
able  fwellingj  difcngagement  of  nitrous  gas,  &c.  The  theory 
of  this  operation  bcmg  well  known,  I  iball  forbear  faying  any 
thing  refpe6ling  it. 

Not  having  been  able  to  procure  nitrous  acid,  it  was  im- 
pollible  for  me  to  afcertain  the  inflammability  of  this  oil  with 
acids. 

In  boiling  this  oil  for  fome  time  over  litharge,  it  acquired 
the  drying  property  which  rendered  it  proper  for  painting: 
a  property  it  poflcifed  before  its  oxygenation^,  but  in  a  \^^9 
degree  than  after  it. 

By  continuing  the  ebullition  the  oxide  of  lead  became  de- 
oxidated,  and   was  totally  diifolved;    the  mixture   aflumed 
confidence,   and  a  brown  colour  perfecSlly  limilar  to  that  of 
§nguent  de  la  mere. 

The  fame  experiment  was  repeated,  taking  cate  to  add 
water,  and  to  ftir  the  mixture  continually,  as  is  done  in  re- 
gard 
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gard  to  diapahna  plajler',  by  which  means  I  obtained  art 
emplalHc  matter  of  a  good  coiifiteice,  and  a  colour  perfectly 
ilmilar  to  that  of  the  plafler  called  vigo  cum  mermrio,  Tliis 
colour  having  induced  me  to  believe  that  I  had  failed  in  my 
plaller,  which,  as  I  fuppofed,  ought  to  be  of  a  whitifh  co- 
lour, 1  feveral  times  repeated  the  fame  experiment  with  all 
the  care  poflible,  and  each  time  I  obtained  a  plafter  of  the 
fame  colour.  The  theory  of  plafters  having  oeen  very  well 
defcribed  by  C.  Deyeuxj  I  (hall  not  fay  any  thing  of  it  here. 

I  fubjefted  a  portion  of  this  oil  to  the  contact  of  the  atmo- 
fpheric  air,  and  found  that  at  the  end  of  fome  time  it  had 
afl'unied  A  little  more  confiffcnce. 

The  fame  experiment  was  repeated,  but  with  the  addition 
of  water,  taking  the  precautions  prefcribed  by  Bertholleti 
At  the  end  of  a  month  the  oil  had  alfumed  a  lolid  confift- 
ence,  and  a  white  colour  fimilar  to  that  of  wax. 

Being  dcfirous  to  afcertain,  in  the  lad  place,  of  what  uftf 
this  oil  might  be  in  domeltic  oeconomy,  I  filled  \Vith  it  ^ 
lamp  containing  a  cotton  wick,  which,  when  lighted,  gave  d 
flrong  and  beautiful  light,  without  fmoke  or  any  fcnfible 
fmell :  the  fame  lamp,  containing  a  wick  of  the  fame  kind,' 
was  fucceffively  filled  with  olive  oil  and  rapcfecd  oil;  the 
latter  lafled  two  hour?,  the  olive  oil  two  hours  and  a  quarter^ 
and  that  of  the  cornus  fanguinea  two  hours  and  a  half. 

If  v.'c  add  to  thefe  different  experiments  the  property  which 
this,  oily  liquid  has  of  not  freezing,  we  Ihall  have  all  the  cha-- 
ra6lcrs  of  the  oil  of  the  cornus  fanguinea. 

From  thefe  experiments,  the  only  ones  poflible  for  me  to 
make,  there  is  reafon  to  conclude,  that  the  oily  juice  obtained 
by  exprefiion  from  the  berries  of  the  cornus  J'angulnea  x^ -i. 
real  oil  poiVeiTing  certain  properties  which  may  render  it  ufe- 
ful  to  the  arts,  to  commerce,  and  even  to  medicine.  I  ani 
of  opinion  alfo  that,  according  to  the  principles  of  Fourcroyj 
it  ought  to  be  placed  in  the  fecond  clafs  containing  the  ficca- 
live  oils,  which  fpeedily  grow  thick,  do  not  become  fix^d  by 
cold,  which  inflame  by  the  nitrous  acid  only,  and  which, 
with  the  fulphuric  acid,  form  a  fort  of  refin* 
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On  Metuliic  Solutions  and  Precipitates, 


.N  the  two  preceding  memoirs  *  I  confidered  chiefly 
thofe  fubflances  which  are  fimple,  or  of  which  the  compofi- 
tion  is  not  variable;  in  the  prefent  one  I  (liall  endeavour  to 
afcertain  what  influence  the  degree  of  oxidation  of  metals 
may  have  on  their  chemical  atSlion,  and  fliall  compare  gene- 
rally this  action  with  that  of  other  fubflances,  independently 
of  the  properties  I  have  already  examined  (Art.  XIII.). 

The  folutions  and  precipitates  of  mercury  appear  particu- 
larly worthy  of  attention;  for  chemifts  have  obferved  them 
with  more  care,  and  it  is  more  eafy  to  determine  their  con- 
ditipns;  • 

3.  In  the  Memoirs  of  the  Academy  of  Sciences  1790, 
Fourcroy  ba3  defcribed  a  fulphate  of  mercury  analogous  to 
calomel,  that  is  to  fay,  formed  by  mercury  little  oxygenated; 
and  has  fliow^  that,  the- fulphate  of  mercury,  particularly 
when  fuch  a  degree  of  heat  only  is  employed  as  not  to  pro- 
duce complete  deficcation  of  the  fulphuric  acid  and  mercury, 
is  divided  by  the  a<Slion  of  the  water  into  two  fulphates,  one 
of  which  may  be  called  oxygenated  fulphate,  and  the  other 
mild  fulphate.  A  fimple  method  of  obtaining  this  laft  com- 
bination is  to  dilutCj  with  an  equal  volume  of  water,  the  ful- 
phuric acid  which  is  treated  with  mercury,  and  to  boil  the 
i;nixture:  a  little  fulphureous  acid  is  formed,  and,  inllcad  of 
oxygenated  fulphate  of  mercury,  that  fulphate  is  obtained  of 
which  the  properties  have  been  fo  well  invefliirated  by  Four- 
croy. In  determining  the  conilituent  parts  of  the  mild  ful- 
phate of  mercury,  he  fixes  at  0,05  the  proportion  of  oxygen 
which  is  combined  with  the  mercury;  and  fuppofes  that,  on 
decompofing  this  fait  by  potafli,  it  is  pure  oxide  of  mercury 
which  is  precipitated.  But  the  nielallic  precipitates  retain  a 
portion  of  acid  which  he  has  neglecfecj ;  I  therefore  believe 
that  in  his  experiment  the  proportion  of  oxygen  ought  to  be 
rather  greater  than  that  which  he  ellabli flies.  In  many  re- 
cent determinations  made  by  ehenufls,  this  confideralion  has 
been  overlooked;  which  renders  them,  in  fome  mcafure,  un- 
certain.    The  mild  fulphate  of  mercury  forms  a  permanent 
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combination,  which  Is  not  decompofed  by  water  as  the  oxy- 
genated fulphalc  of  mercury  h,  upon  which  I  fhall  ptoceed 
to  make  fome  obfervations. 

If  the  proccfs  indicated  by  Fourcroy  be  employed,  a  white 
mafs  is  obtained,  compofed  of  fweet  lulphate  and  oxygenated 
fulphate.  By  the  careful  method  of  wafliing  which  he  points 
out,  the  exccfs  of  acid  that  maintains  the  folution  may  be 
feparated  from  the  oxygenated  fulphate  and  a  portion  of  the 
'mild  fulphate.  When  the  operation  is  carried  further,  or 
when  a  fufficicnt  degree  of  heat  is  applied  to  the  mild  ful- 
})hatc,  a  greater  quantity  of  fulphureous  acid  is  difengaged, 
the  mercury  becomes  too  much  oxided  to  form  the  mild  ful- 
phate, and  the  combination  is  found  entirely  in  the  ftatc  of 
oxygenated  fulphate_,  which  varies  in  the  quantity  of  fulphuric 
acid  which  it  retains.  Let  us  examine  it  in  the  ftate  it  pof- 
I'eUbs  when  the  operation  has  been  carried  to  drynefs,  irt 
uhich,  confequcntly,  it  may  be  confidered  as  not  polTefling 
fin  cxcefs  of  acid. 

In  this  (late  water  caufes  a  feparatlon ;  the  mafs  which  was 
before  white,  turns  yellow ;  the  liquid  becomes  very  acid, 
and  holds  a  part  of  the  fulphate  in  folution ;  there  is  formed 
what  has  been  called,  (ince  the  time  of  Rouelle,  a  fait  with 
cxcefs  Off  acid,  and  a  fait  with  the  leaft  portion  of  acid :  but 
the  proportions  of  thefe  two  combinations  vary,  i.  According 
to  the  quantity  of  acid  the  firft  combination  had  retained ;: 
2.  According  to  the  quantity  of  water  employed  :  3.  Accord- 
ing to  the  temperature  j  for  the  heat  concurs  with  the  adliioii 
of  the  water. 

If  for  fimple  water  an  alkaline  folution  be  employed,  which 
exerts  a  more  powerful  aftion  upon  the  acid  than  pure  water, 
two  combinations  are  formed,  one  of  which  is  found  to  be 
jtlmoft  entirely  the  oxide,  and  the  other  in  which  the  acid  is 
tor  the  moft  part  engaged :  the  precipitate  obtained  differ* 
principally  from  that  which  water  alone  would  have  produced, 
by  the  fmaller  proportion  of  acid  which  it  retains,  and  which 
depends  on  the  degree  of  concentration  of  the  alkaline  hquar 
which  a6ls  upon  it. 

When  the  oxygenated  fulphate  of  mercury  retains  a  more 
confiderable  excels  of  acid,  the  aclion  of  the  latter  may 
be  fo  weakened  by  the  water,  that  no  feparation  will  take 
place. 

3.  I  have  hitherto  fuppofed  but  two  fafphates  of  mercury 
to  exift^  one  with  the  tinalltft  poilible  proportion  of  oxygen, 
and  the  other  wMth  the  greatcd;  but  it  is  manifeft  that  twa 
extremes  only  are  thus  fixed,  fo  that  they  tnay  contain  within 
\heir  limits  all  the  other  degrees  of  oxydation ;  the  properties 
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of  thele  intermediate  combinations  differ  fo  rtiuch  as  to  leav« 
no  room  for  the  determination  of  their  particular  properties, 
Unlefs  both  the  degree  of  oxydaticn  and  the  proportion  of  th« 
iacid  be  known. 

What  I  now  obferve  as  to  the  irttcrnicdiate  degrees  of  ox- 
idation mult  alfo  be  appHed  to  the  other  metallic  falls,  fuch 
as  the  falphate  of  iron,  in  which  there  are  Ukewife  only  two 
fixed  terms,  that  of  the  weakeft  and  that  of  the  ftrongeft  ox- 
idation. 

4.  Bergman  had  before  difcovered  that  a  folution  of  mef* 
tury  by  the  nitric  acid  made  in  the  cold,  has  different  pro- 
perties fr*om  that  which  is  prepared  by  means  of  heat;  and, 
in  his  excellent  treatife  on  the  analyfis  of  waters,  he  remarks, 
that  the  former  does  not  fo  readily  afford  a  precipitate  with 
the  folutions  which  contain  fulphuric  acid,  and  that  the  pre- 
cipitate it  forms  is  white,  whereas  that  of  the  folution  made 
with  heat  is  yellow;  that  the  firft  then  forms  mild  fulphate 
of  mercury,  which  is  white^  and  more  foluble  in  water  than 
the  oxygenated  fulphate,  while  the  latter  forms  the  oxygen- 
ated fulphate. 

When  nitrate  of  mercury  is  prepared  by  means  of  heat, 
fome  liitrous  gas  is  at  firft  difengaged ;  but  when  the  difen- 
gagement  is  complete^  the  mercury  is  perceived  to  be  dif- 
iolved,  with  the  production  of  fcarcely  any  nitrous  gas.  I 
am  indebted  for  this  obfervation  to  C.  Gay,  a  young  chcmifl 
of  the  Polytechnic  School,  who  adds  much  fagacity  to  confi- 
derable  zeal.  We  fee,  therefore,  that  by  means  of  heat  an 
oxygenated  nitrate  is  formed,  which,  if  the  operation  be  not 
flopped,  afterwards  combities  with  mercury,  as  in  another 
operation  the  oxygenated  muriate  of  mercury  combines  with 
a  frefh  quantity  of  this  metal  *.  But  in  the  fluid  nitrate  of 
mercury,  there  are  no  determinate  proportions  between  the 
itierciiry  moft  oxygenated,  and  that  leaft  fo :  it  appears  that 
all  the  mtermediatc  proportions  may  exift,  as  I  have  obferved 
with  refpeft  to  the  fulphatcs. 

When  nitrate  of  mercury  is  precipitated  by  muriate  of  foda, 
mercurial  muriates  are  obtained,  which  differ  according  to  the 
oxidation  of  the  mercury.  With  the  nitrate  a  little  oxided 
a  white  precipitate  is  obtained,  which  retains  a  part  of  the 
nitric  acid,  and  cannot  be  diffolved  in  the  muriatic  acid,  nor 

*  Fuurcroy  has  fhovvn  t/uu  die  oxygenated  fulpliate  of  mercury,  fub- 
mitttd  to  ebullition  with  water  and  mercury,  a6ts  iilfo  upon  the  metal ;  it 
iiiuft  therefore  p^fs  to  the  f^ate  of  rtlild  fulphate.  The  corfofive  mercujuil 
muriate,  when  dilTolved  in  water,  does  not  aft  upon  nicrcury ;  but  by  t  '. 
to  ration  with  mercury  without  water,  it  begins  to  combine  with  it,  and  to 
iinpart  it?  oxygen :  the  combination  liecomes  uniform  by  iubiimation, 
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be  tal;eii  up  by  the  conccntratecl  nitric  acid,  \vI,tbout  giving 
out  much  nitrous  gaSj.  Ifrom  the  foUition  prepHfed  by  b«i^, 
a  precipitate  is  obtaiued  rather  oi  a  yellow  colour,  which  is- 
not  foluble  in  muriatic,  but  readily  diilblves  in  uitric  acid, 
giving  out  a  littl&  nitrous  gas. .  The  fupcrnatant  fluid  affords 
by  eynporatiou  a  little  corrofivc  mercurial  muriate. 

If  this  experiment  be  made  with  a  nitrate  fo  prepared  that 
the  mercury  (liall  be  in  the  moll  oxidcd  flate,  and  which  bc^R 
tiot  redili'olved  anv  metallic  merciirv,  and  if  it  be  diluted  with 
a  Gon(idicrably  Urge  quantity  of  water,  no  precipitate  18  formed, 
but,  all  the  mercury  is  found  in  the  (late  of  corrofive  mercu- 
rial muriate:  it  is  obtained  in  this  flate,  however,  only  but 
in  a  fmall  quantity,  and  fometimes  even  none  is  had,  accord- 
ing to  the  proportion  of  muriate  of  foda  employed,  becaufe 
the  corrofive  mercurial  muriate  has  the  property  of  forminsc 
with  the  nitrate  of  foda  a  quadruple  fait.  This  fait  is,  capabl-c 
of  torming  rhomboidal  cryitals,  grooved  on  their  face,  of  a 
confiderable  fize :  it  fufcs  upon  red-hot  coals  j  bv  expofing  it 
to  a  fufficient  heat  in  a  retort,  all  the  mercury  is  leparated  in 
the  form  of  corrofive  mercurial  muriate.  The  refidue  is  a 
nitrate  pf  foda  which  retains  a  little  muriatic  acid,  fo  that 
the  feparation  which  takes  place  is  decid<;d  by  the  refpe6livc 
volatility  of  the  fubitanccs,  and  by  a  difterence  of  afiinity  be- 
tween the  rjitric  acid  and  the  muriatic  acid  for  the  oxide  of 
mercury.  After  the  cryfiallization  of  this  fait,  another  is  ob- 
tained in  fmall  needles,  which  appear  to  be  a  complex  fait, 
iu  wiiich  the  oxide  of  mercury  is  found  in  a  greater  propor- 
tion. 

Nothing  certain  can  be  determined  as  to  the  rcfults  of  thcj 
mixture  of  the  nitrate  of  mercury  highly  oxided,  and  the  mu- 
rirate  of  f<>da,  becaufe  they  vary  according  to  the  proportions 
of  the  fubftauces  which  a<3:. 

I  deduce  from  the  preceding  obfcrvations,  that  the  nitric 
fpiution  of  mercury  may  hold  this  metal  in  folution  from  the 
lowed  degree  of  oxidation  to  the  highefl,  or  to  that  which.- 
is  requireil  for  the  ccmllitution  of  corrofive  mercurial  muriate; 
that  it  may  poffefs  it  in  all  tlie  intermediate  degrees,  but  that 
its  properties  will  be  diiferent  according  to  the  degree  ol- 
oxidation.       ^ 

.X.  Fourcroy  lays  it  down  as  a  priiiciple,  that  any  metallic;; 
oxide  whatever  gives  to  acids  a  colour  fimilar  to  that  wliich 
irhasitfelf;  whence  he  concludes,  that  when  a  mercurial 
precipitate  which  proceeds  from  a  white  fait  acquires  another 
colour,  a  change  mull  have  been  made  in  the  oxidation. 
Tiais  opinion  does  not  appear  to  me  to  be  well  founded.  I 
too^  fonie  muriatic  acid  and  diilblved  in  it  fonie  retl  oxide  of 
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mercury;  the  folutioii  was  eaiily  efifefted,  without  anv  difen- 
cagement  either  of  oxvgen  gas,  or  ox\'genated  iiuiriatic  acid  t 
It  fpontaneoully  afforded  fine  cryftals  of  corrofive  mercurial 
nTuriate.  I  may  here  remark,  that  this  process  appears  t6 
me  to  be  the  nioft  iimple  and  the  leatt  expenlive  for  the  pre- 
paration of  the  corrofive  mercurial  muriate.  The  combina- 
tion which  T  had  formed  contained  the  red  oxide  of  mercary 
with  all  its  oxvgen ;  yet  it  was  colourlefs :  with  ammonia  it 
would  have  given  a  white  precipitate,  and  with  lime  and  th(^ 
alkalis  a  precipitate  more  or  lefs  orange  coloured. 

The  red  oxide  of  mercury  readilv  ditTolves  in  the  nitric 
acid  without  any  difengagement  of  oxygen  :  this  folutioii 
cryftaHizcs  and  Forms  a  white  fait;  but  if  there  be  not  a  fuf- 
ficient  excefs  of  acid,  it  gives  with  water  alone  a  white  pre- 
cipitate ;  with  a  greater  qncUitity  of  water  recently  dittilJed,  a 
yellow  precipitate;  with  lime  and  the  fixed  alkalis,  a  precipi- 
tate of  a  much  deeper  vellow  colour.  A  coloured  oxide  may 
therefore  form  white  faits,  and  afterwards  allume  other  co* 
!ours,  without  undergoing  any  change  in  its  oxidation. 

6.  It  is  known  ihat  the  muriatic  acid  has  a  greater  difpofi- 
tion  to  combine  with  highly  oxided  metals  than  the  nitric 
and  fulphuric  acids.  Fourcroy  applied  this  conlideration 
with  advantage  to  explain  feveral  phsenomena.  He  thus  ex- 
prefles  himfelf:  {Mem.  de  VAcad.  1790,  p.  381.)  ''  Every 
acid  requires  quantities  of  oxygen  in  the  metals  in  order  to 
combine  with  them;  the  muriatic  acid,  in  general,  does  not 
combine  with  thofe  metals,  unlefs  they  be  much  loaded  with 
this  principle,  or  highly  oxided  ;  the  mercury  appears  to  be 
more  oxided  in  the  corrofive  muriate  than  in  the  nitrate." 
I  (hall  take  the  liberty  to  make  fome  obfervations  on  the 
principles  laid  down  by  my  learned  colleague. 

It  does  not  appear  corre6l  to  fay,  that  each  acid  requires 
jiifferent  quantities  of  oxvgen  in  the  mcHals  to  combine  wiih 
them  ;  the  nitric,  the  fulphuric,  and  the  muriatic  acids,  form 
combinations  with  mercurv,  from  the  leaft  to  the  moll  oxided 
terms ;  and  it  is  the  feries  which  refults  in  the  muriates  which 
makes  the  principal  dilfercnce  in  all  pharmaceutical  prepara- 
tions, from  the  corrofive  fublimate  to  the  mercurial  panacea: 
but  there  is  this  diilerence,  that  the  combination  of  the  ful- 
phuric acid  and  the  nitric  acid  with  highly  oxided  mercury 
IS  much  weaker,  and  more  eafily  decompofed,  even  by  the 
action  of  water,  than  that  of  the  muriatic  atid,  which  pre- 
fentA  a  very  permanent  conlhtution.  If  we  turn  our  atten- 
tion to  thofe  metals  which  have  the  properly  of  afluming 
large  proportion^  of  oxygen,  fuch  as  iron,  tin,  ^ntimonv,  &e, 
we  ibaHiind  the  fame  properties  with  regard  to  the  fulphuric, 
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nitric,  and  muriatic  acids ;  fo  that  the  adion  of  thft  two  firft, 
which  diminifhes  in  proportion  as  the  oxidation  advances,  is 
fometimes  lb  much  weakened,  that  thev  abandon  entirely,  or 
are  incapable  of  diflblving  fonie  very  oxided  metals :  on  the 
contrary,  the  maria?ic  acid  diflblves  them  and  holds  them  in 
folution,  fo  that  it  cannot  be  perceived  whether  its  aftion  be 
weakened,  or  whether,  on  the  contrary,  it  be  not  increafed 
by  a  greater  oxidation.  A  probable  explanation  may  be 
given  of  this.  Sulphur  and  azote,  the  bafes  of  the  two  for- 
mer, are  faturated  with  oxygen,  fo  that  their  refulting  affinity 
for  the  fubftances  that  are  alfo  greatly  oxygenated  is  very 
weak ;  but  the  muriatic  acid,  which  appears  to  have  in  its 
conftitution  only  a  very  fmall  portion  of  oxygen,  ought  to 
have  a  much  greater  difpofition  to  combine  wiih  oxygenated 
fubftances. 

7.  In  the  foregoing  obfervations  I  have  fuppofed  that  the 
different  alkalis  ihare  the  acid  of  a  metallic  folution  with  the 
oxide  which  is  precipitated.  I  fpeak  not  of  precipitates  by 
ammonia,  which  in  fomc  circumftances  is  decompofed,  and 
by  that  means  changes  the  conftitution  of  the  precipiiate,  as 
has  been  p:irticularly  fliown  by  Fourcroy;  but  this  property 
is  fubje<Sl  to  mollifications  which  demand  particular  attention. 
Baven's  experiments  have  alcertained  that  the  precipitates 
pf  mercurial  nitrates  and  muriates  retain  a  greater  or  lefs 
portion  of  acid,  fo  that,  on  expofing  the  precipitates  of  the 
mercurial  nitrate  to  a  fufficient  heat,  fome  nitrous  acid  is 
difengaged  ;  and  on  making  the  fame  experiment  on  the  pre* 
cipitaies  of  mercurial  muriate,  a  greater  or  lefs  quantity  of 
infoluble  mercurial  muriate  is  fublimed.  I  fliall  here  add 
fome  obfiprvations  to  thofe  I  have  already  made.  (Art.  XIII* 
No.  I.) 

When  oxygenated  muriate  of  mercury  is  decompofed  by 
the  prec'ife  quantity  of  carbonate  of  foda  ncceifary  to  effeA 
its  precipitation,  the  precipitate  contains  muriatic  acid,  car- 
bonic acid,  and  oxide  of  mercury,  in  excefs ;  fo  that  on  ex- 
poling  the  precipitate  to  the  a61ion  of  heat,  carbonic  acid  gas 
and  oxygen  gas  are  difengaged;  nearly  half  the  mercury  is 
reduced  to  metal,  and  the  reft  of  the  precipitate  is  fublimed, 
retaining  all  the  muriatic  acid  which  remained  in  combina- 
tion with  the  oxide,  and  forming  the  mercurial  muriate  ob- 
ferved  by  Bayen.  The  liquid  over  the  precipitate  alfords  by 
evaporation,  at  firft  carbonate  of  foda,  and  afterwards  a  triple 
fait  in  which  foda  predominated. 

Carbonate  of  potafti   piel'ents  different  phaenoraena.     A 
fmall  portion  only  is  required  to  produce  a  total  precipitation 
in  thp  Iblution  ot  corroiiv^  mercurial  muriat^,  and  the  preci- 
pitate 
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pitate  ol)tained  does  not  amount  to  half  the  weight  of  what 
would  he  given  by  the  fame  quantity  of  oxygenated  muriate 
of  mercury,  precipitated  by  the  carbonate  of  ioda.  This  pre- 
cipitatCj  expofed  to  the  action  of  heat,  gives  out  carbonic 
acid,  and  lublimes  almoft  totally  in  the  Itate  of  mercurial 
muriate,  with  the  leaft  portion  of  acid  ;  a  very  fmall  por- 
tion only  refumes  the  metallic  ftate.  The  liquid  that  covers 
the  precipitate  makes  no  eflervefcence  with  the  acids  ;  ib  that 
here  the  whole  of  the  carbonic  acid  is  combined  in  the  pre- 
cipitate with  the  oxide,  and  a  portion  of  muriatic  acid  nearly 
double  that  contained  in  the  precipitate  by  carbonate  of  foda. 
The  liquid  when  evaporated  affords  a  triple  fait  much  more 
foluble  in  water  than  the  oxygenated  muriate  of  mercury : 
this  fait  cryftallizes  in  filky  needles. 

Carbonate  of  ammonia  caufes  an  effervefcence  on  decom- 
pofing  corrofive  mercurial  muriate,  and  no  acid  is  found  either 
in  the  precipitate  or  in  the  fupernatant  liquid.  The  weii^ht 
of  the  precipitate  conftitutes  nearly  five-fixths  of  the  muriate 
decompofed;  a  difengagement  of  ammonia  takes  place  on 
the  addition  of  lime.  When  urged  by  heat,  the  ammonia  is 
decompofed,  and  azote  gas  only  is  received.  All  the  mer- 
cury is  fublimed  without  reducftion.  But  in  this  fuhlimate 
the  mercury  cannot  be  as  much  oxided  as  in  the  fublimalion 
of  precipitates  obtained  by  the  fixed  alkalis  or  lime,  a  part  of 
the  oxygen  having  gone,  decompbfes  the  ammonia.  The 
liquid  which  covered  the  precipitate  contained  a  combination 
of  oxide  of  mercury,  of  muriatic  acid,  and  ammonia. 

The  precipitation  by  ammonia  prefented  the  lame  phaeno- 
mcna,  except  the  effervefcence. 

8.  By  attending  to  the  other  metallic  folutions  and  preci- 
pitations, the  character  of  thofe  of  mercury  are  eafilv  dilco- 
vered,  as  well  as  the  modifications  which  depend  on  the  par- 
ticular affeftions  of  each  oxide ;  I  therefore  think  we  are  jutti- 
iied  in  ftating  the  followincr  principles: 

T .  Acids  a6l  upon  metallic  oxides  as  upon  other  fubftanceSv 
in  proportion  to  their  mafs;  for  when  a  metal  has  become 
but  little  foluble  or  infoluble,  it  may  be  diffolvcd  by  an  excefs 
of  acid,  or  may  form,  by  means  of  fuch  excefs,  a  more  dur- 
able combination. 

a.  When  a  metallic  combination  is  decompofed,  the  alkali 
or  alkaline  earth  made  ufe  of,  produces  a  divilion  of  the  acid 
in  proportion  to  the  energy  of  its  a6tion.  When  the  meta.lic 
combination  is  wcik,  water  is  fufficient  to  decompofe  it; 
falts  with  either  a  maxinunn  or  minimum  of  acid  are  then 
formed.  In  this  cafe  the  metallic  oxides  tollow  the  fame 
Ifiivs  as  othvr  fubllances;  hut  it  fomctinics  happens  that  th» 
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alkaline  bafe  which  is  added  does  not  affume  its  (hare  of  the- 
acid,  but  the  metallic  oxide,  on  the  contrary,  divides  the 
precipitate  with  the  acid  ;  as  when  we  form  fu hninatir  -  —^^Id, 
or  the  orate  of  ammonia.  Sometimes  alfo  the  preci|nuint, 
the  acid,  and  the  metallic  oxide,  form  two  complex  com- 
binations; one  of  which  is  infoluble  and  the  other  remains 
liquid,  as  we  have  feen  in  the  decompofition  of  the  corrofive 
mercurial  muriate  by  ammonia,  and  in  the  experiments  that 
I  have  defcribed  (firfl  feries,  Nos.  X.  and  XI.).  In  general, 
but  particularly  with  refpeiSl  to  the  metallic  folutions,  we 
ruuft  not  feparate  In  our  reafonings  the  fubftance  employed 
by  the  name  of  precipitant  from  the  liquid  in  which  the  pre- 
cipitation is  effet^cd.  Attention  ought  to  be  paid  equally  to 
all  the  fubftances  prefent  which  can  pollibly  form  new  com- 
binations. 

3.  Coloured  oxides  may  produce  colourlefs  combinations  j 
but  on  giving  out  a  part  of  the  acid  with  which  they  have 
been  combined,  their  colour  will  again  appear  in  proportion 
to  the  quantity  of  acid  they  have  parted  with;  fo  that  this 
colour  is  ari  indication  of  the  conftitution  thus  eftabliflied, 
provided  the  ftate  of  oxidation  has  not  been  changed  by  any 
particular  circumftance. 

4.  Metallic  oxides  cannot  be  compared  toffether,  imlefs 
tlicy  are  taken  in  a  determinate  ftate  of  oxidation.  All  the 
combinations  they  are  capable  of  forming  vary,  not  only 
from  this  caufe,  but  alfo  from  the  proportion  of  acid  they 
retain,  when  this  proportion  is  not  determined  by  a  cryllaU 
lization.  With  refpe^l  to  oxidation  there  are  onlv  two  ex- 
tremes ;  that  of  the  Icaft  and  that  of  the  greatcft  oxygenation, 
\vhich  can  be  confidered  as  conftant ;  and  hence  it  follows, 
that  the  nomenclature  can  only  indicate  vaguely,  and  \v\\\\ 
great  latitude,  any  metallic  combinations  in  which  the  oxida- 
tion and  the  proportion  of  the  acid  are  not  determined. 

5.  The  acids  do  not  follow  the  fame  order  in  their  affinity 
relative  to  the  dee-rees  of  oxidation.  There  are  fome  in  which 
the  affinity  dimmiihcs  with  the  oxidation,  fuch  are  the  nitric 
and  fulphuric  acids ;  in  others  again  it  appears  to  increafe, 
fuch  as  the  muriatic  acid.  Hence  we  may  perceive,  indcr 
pendently  of  all  the  coniiderations  1  have  mentioned,  how  little 
reafon  there  was  for  claffing  the  affinities  of  metals  for  the 
different  acids  by  confidering  them  as  conftant  forces. 

6.  The  refultsof  the  com})lex  affinities  of  metallic  folutions, 
mixed  with  other  falts,  may  alfo  vary  from  the  proportion  ot 
thofc  falts,  confprmablv  to  what  has  been  obferved  {071  the 
hifusnce  of  proportion  hi  the  ompfex  ajflniiies) ;  fo  that  then 
the  proportioiv  of  cTVgcn  in  the  metallic  oxide,  that  f>f  the 
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oxide  in  the  folutlon,  and  that  of  the  faline  combination 
brought  into  action  with  it,  all  contribute  to  the  new  com- 
binations which  are  eilabliihed. 

7.  In  the  chemical  action  of  the  metallic  folutions,  the 
laws  which  we  have  eftabli-flied  in  that  of  the  other  combina- 
tions might  be  admitted,  if  oxidation  did  not  caufe  a  change 
in  the  affinity  of  the  metal,  either  for  the  acids  or  for  the 
other  fubftances,  and  multiply,  as  it  were,  in  the  metals  the 
property  of  forming  combinations ;  whence  the  refults  are 
often  fo  complicated,  that  though  by  accurate  obfervation  we 
may  develop  the  fa6ts  and  the  circumftances  which  deter- 
mine them,  yet  they  cannot  be  forcfeen  by  theory,  from  the 
mere  confideration  of  the  known  properties,  as  may  be  done 
with  refpe6t  to  other  fubilances,  the  action  of  which  depends 
on  a  fmaller  number  of  conditions. 

8.  The  ftate  in  which  oxygen  exifts  combined  in  the  me- 
tals, has  likewife  an  influence  upon  the  properties  of  the  me- 
tallic oxides,  and  of  the  precipitates  compared  with  each 
other.  Bayen  obferved  that  fevcral  mercurial  precipitates^ 
as  well  as  the  red  oxide,  detonate  ftrongly,  though  in  an 
unequal  manner  when  expofed  to  heat,  after  having  been 
mixed  with  fulphur,  and  that  fomc  do  not  polTefs  this  pro- 
perty ;  but  has  not  given  the  reafon  of  the  phamomenon  and 
the  exceptions.  It  appears  to  me  indubitable,  that  this  pro- 
perty of  the  oxide  of  mercury,  and  ©f  the  precipitates  in  which 
it  predominates,  is  a  confequence  of  the  oxygen  pofleiiing 
more  caloric  than  it  preferves  in  its  combination  with  the 
fulphur  or  in  the  fulphuric  acid.  The  fame  thing  therefore 
happens  as  with  the  nitrate  and  oxygenated  muriate  of  pot- 
afh,  except  that  the  effect  is  Icfs  confiderable ;  but  in  the 
precipitates  of  the  corrofive  mercurial  muriate,  part  only  of 
the  mercury  can  be  confidered  as  not  combined  \Vith  the 
Inuriatic  acid,  namely,  that  part  which  may  be  reduced  into 
metal  by  the  a6lion  of  the  heat  which  produces  detonation. 
Such  or  the  precipitates  therefore  as  retain  a  fufficicnt  quan^ 
tity  of  the  muriatic  acid  to  admit  only  of  a  fmall  reduction 
of  mercury  by  the  adlicn  ot  heat,  cannot  produce  detonation  \ 
and  fuch  reallv  are  the  precipitates  by  ammonia,  by  the  car- 
bonate of  aui\u<)nia,  and  by  the  carbonate  of  potafh. 

9.  The  properly  difcovercd  by  Bayen  is  therefore  analo- 
gous to  the  fulminating  property  of  the  orate  ^\\*\  the  argen- 
tate  of  ammonia;  but  it  is  not  perceptible  in  \he  other  me^ 
tallic  oxides  and  precipitates.  Hence  the  oxygen  in  tlie  latter 
niuft  necefl'arily  contain  a  lefs  portion  of  caloric. 

10.  The  properties  which  depend  upon  oxidation  vary 
therefore  ir^  each  mCnal  ua  account  of  the  proportions  of 
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iKygen  ;  and  thofe  which  depend  on  the  ftate  of  concentra- 
[tion  polleired  by  oxygen,  conllitute  the  leading  caufe  of  thofc 
fohainomcna  which  arife  from  the  changes  of  combination  in 

ilaltic  fubftances.   (Art.  XIV.  Nos.  is  and  15.) 

[  To  be  continued.  ] 


\A.    Experiments  071  the  Afies  of  fome  Kinds  of   Wood  by 
C.   Pis  SIS,  Vhyjician  at  Briondey  in  the  Department  of 
la  Haute  Loire  *, 
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AVING  burnt,  during  the  winter  of  the  year  8,  a 
great  deal  of  poplar  as  fire-wood,  I  remarked  that  the  aflies 
bv  being  re-burnt  on  the  hearth,  formed  crulls  of  real  frit, 
iuch  as  that  of  the  aflies  of  fea-wcod,  with  this  difference, 
that  they  were  only  thin  and  of  little  extent,  having  neither 
been  ftirred,  nor  received  any  other  heat  than  that  of  a  mo- 
derate fire  iifed  in  a  parlour.  I  firft  fufpe(9:ed  I  had  obtained 
an  extraordinary  quantity  of  potafli ;  but  as  1  diirft  not  ven* 
ture  to  alcribe  it  to  the  quality  of  the  wood,  as  the  v\  hite  kinds 
of  wood  have  always  been  confidercd  as  furniflnng  little  fa- 
line  matter,  the  trembling  poplar  {Populus  tremula,  Linn.) 
a  tree  of  the  fame  kind  as  our  common  poplar  {Populus  alba) 
furnifliing  only,  when  burnt  with  the  greateft  care,  9  drams, 
45  grains,  of  potafli  per  quintal  of  wood,  I  imagined  that 
it  depended  on  an  alteration  in  the  ligneous  body.  We  culti- 
%'atc  the  poplar  for  the  purpofe  of  obtaining  props  for  our 
vines,  and  as  it  is  bad  fire-wood,  we  never  cut  it  till  it  ccafcs 
to  throw  forth  flioots.  It  is  not  uncommon  to  fee  poplars 
having  the  bark  and  branches  exceedingly  vivacious,  whil^ 
the  trunk  is  reduced  to  a  few  handfuls  of  vegetable  mould. 

This  idea  of  the  augmentation  of  potafli  in  rotten  wood 
was  not  perfectly  corred:,  but  it  will  be  feen  that  it  conduc- 
ted me  to  refults  very  different  from  the  opinions  commonly 
received.  But  I  fliall  return  tothefe  theoretic  points  when  I 
have  detailed  the  following  experiments,  which  will  lerve  to 
illuflrate  them. 

ift,  A  hundred  parts  of  dry  and  found  poplar  wood  pro- 
duced four  parts  of  aflies. 

2d,  A  hundred  parts  of  dry  and  rotten  poplar  wood,  but 
not  yet  in  the  fiate  of  mould,  produced  eight  parts  of  aflies, 

3d,  A  hundred  parts  of  each  of  thefe  kinds  of  aflies,  lixivi- 
ated till  tlie  water  became  i^fipid^  and  completely  dried  on 
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tn  ignited  plate  of  iron,  left:  28  parts  in  weight :  the  firft 
waters  were  very  ftrong. 

4th,  A  hundred  parts  of  the  fame  allies  re-burnt  and 
treated  as  above  lort  onlv  23  parts  :  the  leys  were  llronjrer 
and  more  cauitic  than  the  preceding. 

5th,  A  hundred  parts  of  the  afhes  of  dry  and  found  oak, 
re-burnt  and  treated  as  above,  loft  16  parts. 

6th5  A  hundred  parts  of  moid  mould  of  oak  of  an  ochre 
colour,  placed  on  an  ignited  plate  of  iron,  became  dried  and 
incinerated  very  fpeedily,  and  left  three  parts  of  aflies,  which, 
though  re-burnt,  had  the  colour  of  iron  filings.  This  is 
nearly  the  double  of  what  a  quintal  of  dry  oak  gave  when 
burnt  with  the  greateft  care.  Thefe  alhes  were  perfe6lly 
infipid. 

7th,  A  hundred  parts  of  the  frit  mentioned  in  the  begin-^ 
ning  of  this  paper,  treated  in  the  fame  manner  as  the  allies 
of  No.  3,  loft  37  parts  in  weight.  This  frit  appeared  at  firft 
to  be  infipid  ;  the  potafli  v^'as  concealed  in  it,  but,  by  length 
of  time  and  trituration,  the  water  carried  off  a  great  part  of 
it;  yet  it  is  probable  that  there  remained  fome  of  it  in  the 
refiduum  by  means  of  a  fort  of  vitrification.  Thefe  leys  were 
very  cauftic. 

8th,  S-^me  morfcls  of  this  frit  brought  to  a  red  heat  in  the 
fire,  and  quenched  in  a  fmall  quantity  of  water,  furnifhcd  a 
ley  fo  cauflic  as  to  convert  into  foap  melted  wax  and  tallow,, 
on  which  the  ley  was  poured  cold. 

9th,  This  ley  filtered  on  baked  plafier.of  Paris  (fulphateof 
lime  mixed  with  lime)  reduced  to  powder,  loft  its  alkaline 
tafte,  and  furniflied  by  fpontaneous  evaporation  beautiful 
cryftals  of  fulphate  of  potafli. 

It  follows  from  thele  experiments  : 

ifl,  From  the  four  firft  compared  with  the  fifth,  that  the 
wood  of  the  white  poplar  is  richer  in  faline  matter  than  oak  1 
here  then  we  have  an  exception  to  an  admitted  rule,  which 
ccnfiders  hard  wood  as  the  moft  abundant  in  potafli.  The 
poplar  is  a  wood  fo  fpongy  that  rats  cannot  pierce  it ;  the 
filaments  of  it  refift  their  teeth  in  the  fame  manner  as  hemp 
would  do;  it  is  difficult  to  be  fawn,  and  is  exceedingly  fub- 
je6t  to  rot :  in  order  to  be  eafily  fawn  it  muft  be  cut  when  in 
its  vigour,  which  is  never  thought  of,  as  I  have  already  faid. 
This  wood  when  dry  burns  with  a  white  flame,  gives  little 
heat,  is  fpeedily  confumed,  and  makes  no  cinders.  It  is 
evident  that  it  abounds  more  with  incombuftible  parts  thaii 
other  kinds  of  wood  ;  which  is  the  cafe  alio  with  the  willow, 
which  gives  a  quantity  of  afhes  twice  as  great,  but  only  about 
^s  muc}^  faUnc  matter,  as  the  oak;;  tjiat  is  to  fay,  1.5  grammes 
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('^310  grains  ILnglifli)  per  myriagramme  (22  lib*;.  I  ounce) 
of  wood,  wliile  the  poplar  furnidies  7s  (t  1,088  grains.) 
To  \\\mX  VF,  it  ind'entL-d  for  this  qwaiuity  ?  An  anlwer  to  this 
queilion  will  be  found  by  analyzing  its  fap.  The  acrid  and 
vifcous  juice  of  its  buds,  ufcd  in  pharmacy,  will  alfo  furnifh 
tuine  data. 

A  myriagramnie  (22  libs.i  onnccy  avoTrdupoife)  of  the  ^0- 
prdus  tnmula  (trembling  poplar)  furnilhes  onlv  7  grammes 
(1078  grains)  of  faline  matter,  as  appears  bv  a  calculation 
maxie  from  a  very  accurate  experiment*.  This  difference^ 
more  than  decunle,  in  i'aline  matter  between  one  tree  and 
another  ^f  the  fame  fpecies,will  aitoniib  only  thofe  who  do  not 
know  that  the  rhubarb  and  Inrrel  are  of  the  fame  genus,  and 
that  the  four  cherry  belongs  to  the  fame  fpecies  as  the  com- 
inoli  wild-cherry.  Nature  is  not  confined  to  our  narrow  ideas 
of  analogy.  It  has  been  laid  down  as  a  principle,  that  plants 
cif  the  fame  family  may  mutually  fuppiy  each  others  place  in 
medicine,  but  it  is  prudent  to  apply  this  principle  only  after 
a  very  accurate  analyfis  of  the  plant  employed,  and  that  in- 
tended to  be  fubllituted  for  it. 

sd.  It  follows  from  the  firft  five  experiments,  that  rotten 
wood  gives  more  adies  than  found  wood,  often  more  than 
double,  which  may  be  readily  conceived.  Wood  by  rotting 
becomes  fpongy  and  light.  I  have  feen  fome  which  weighed 
a  half  lefs,  under  an  equal  volume,  than  found  wood  of  the 
fame  tree.  It  burns  without  flame  like  tinder,  and  is  diffi- 
tult  to  be  incinerated.  It  appears  that  the  hydrocrcn  has 
been  almoil  deftroyed,  and  that  the  carbon  concealed  bv  the 
earthy  parts  efcapes  combuftion.  This  wood  is  often  phof- 
plioreicent,  a  phaenomenon  the  caufe  of  which  is  yet  un- 
known. Rotten  wood  mull  not  be  confounded  with  that 
which  is  pierced  by  worms.  In  the  latter  cafe  the  wood 
without  changing  its  colour  is  reduced  to  an  impalpable 
|)owder,  and  in  the  fmall  part  which  remains  foiid  is  found 
ihe  orilice  the  worm  has  formed,  and  often  the  worm  itfelff* 
A  hundred  parts  qf  a  vinp  twig  reduced  to  an  impalpable 

^'  Ann.  de  ChtmUi  vpl.  xix.  p.  178.  I  did  notextraft  the  faline  mat- 
ter from  the  poplar,  as  the  eftimation  by  exhauftion  appeared  to  me  more 
certain,  becaufe  it  is  difficult  to  bring  back  the  faline  matter  always  to  thfe? 
fa'Trte  point  of  calcination.  But  having  calculated,  that  the  a&es  of  thb 
Ot^k  loffcs  iu  lixiviation  o*i6,  and  giv'es  in  faline  matter  o'l;^,  I  deduced 
vifiths,.  or  0*19,  tor  the  lofs  by  lixiviation,  and  1  think  1  obtained  nearly 
tae  prcduiS^  in  faline  matter,  this  difference  arifes  from  the  carbonic  acid 
which  the  faline  m«ter  lofes  in  calcination, 

\  This  worm  differs  according  to  the  wood,  the  phaliena  ajfus,  larva  of 
fhfc  coat-moth,  a  delicate  morfel  among  the  ancients,  which  no  modern 
would  ve^iture  to  raftcj,  is  found  m  Di4  trunks  of  the  oak. 

powder. 
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powder  by  worms,  burnt  on  an  ignited  plate  of  iron,  were 
complclcly  incinerated,  and  left  three  parts  of  afnes,  which 
is  nearly  the  q^uauuty  obtained  from  a  quintal  of  dry  vine 
twigs  burnt  with  the  greateii  care  This  wood, which  ought 
properly  to  be  called  worm-eaten,  has  nothing  then  in  coHi- 
mon  with  rt)iten  wood  called  aUb  worm-eaten,  but  the  name 
improperly  applied  to  the  latter. 

It  has  been  faid,  that  rotten  wood  furniflies  little  faline 
matter  •  :  this  obfervation  is  correct  in  regard  to  wood 
drenched  by  the  rain  ;  the  eighth  experiment  proves  it ;  bu« 
it  is  proved  by  the  third  that  wood  which  has  rotted  with- 
out being  drenched  by  rain,  does  not  lofe  an  atom  of  its  pot- 
afti,  ai]d  that  taking  equal  weights,  as  rotten  wood  furni {lies 
a  double  quantity  of  allies  equally  rich,  it  will  furnifl^  a 
double  quantity  of  faline  matter.  This  affords  a  refource  for 
manufailories,  efpecially  when  we  confider  the  moderate 
price  of  this  wood,  which  in  general  is  much  n€g!e£lo<:l. 

The  aih^s  pf  dead  timber,  the  tops  and  bark  of  which 
being  well  preferved  have  left  no  place  of  entrance  for  rain, 
maybe  employed  either  in  leys  for  domeftic  purpoles,  in 
ialtpetre  manufactories,  or  fait  works.  The  mould  of  thefe 
trees  will  alfo  form  an  excellent  manure,  fince  it  will  have  re- 
tained all  its  potaih.  It  is  thence  fcen,  that  where  the  mould 
has  been  drenched  with  rain,  vegetation  has  been  benefitted. 
We  know  by  tlie  experinnnts  of  Vauquelin,  that  the  potafh 
in  the  fap  of  trees  is  in  the  (late  of  acetite  :  it  would  be  highly 
gratifying  to  know  in  what  i^ate  it  is  in  the  wood  and  in  the 
mould. 

3d,  The  fourth  experiment  proves  that  the  aflies  by  being 
re-burnt  lofe  a  fifth  of  faline  matter,  and  this  muft  be  the  caie 
fince  it  divells  itlelf  more  and  more  of  carbonic  acid  ;  but 
by  thefe  means  it  gains  as  much  in  quality  as  is  proved  in 
particular  by  the  eighth  experiment.  However,  if  very  rich 
allies,  fuch  as  that  of  the  poplar,  be  re-burnt,  a  frit  will  be 
obtained,  or  a  femivitrification,  which  will  retain  a  part  of 
the  potafl) ;  belides,  this  frit,  in  order  to  be  lixiviated,  muft 
be  triturated,  which  will  increafe  the  labour.  This  frit, 
from  which  may  be  extracted  30  per  cent,  of  faline  matter, 
and  which  will  then  ftill  contain  a  great  deal  of  it,  would  per- 
haps be  as  proper  for  glafs- making  as  certain  kinds  of  foda. 

This  femi-vitreous  Hate,  and  tl^e  firmnefsof  the  foaps  ob- 
tained in  the  eighth  experiment,  induced  me  at   tirll  to  be- 

•  Annafcs  4s  Chimie^  vol.  xix.  p.  i6q.     The  fmrjc  dijng  bAS  been  faid 
of  fawduft,   and  carpenter's  chips,:   tUis  dtjpends  on  t!ie  wood.  c;n    '       % 
and  the  manner  of  cutting  or  dividing  the  >vcyd,  lb  as  not  to  chaii^c  n^; 
thing  in  its  natui<;, 
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lieve  that  the  afhes  of  the  poplar  contained  foda,  But  thC'* 
ninth   experiment   undeceived  me.     I  employed   plafter  ot 
Paris,  which  1  had  at  hand,  for  want  of  fulphuric  acid  ;  it  is 
a  convenient  thing,  faid  Franklin,  to  know  how  to  faw  with 
a  gimlet  :  for  the  fame  realon  I  ufcd  wax  and  tallow. 

1  flmli  conclude  with  fome  ideas  fuggefted  by  thcfc  expe- 
riments. Melted  wax,  tallow,  and  hog's  lard,  and  heated 
oils,  aflume  a  degree  of  heat  fuperior  to  that  of  water,  and 
even  to  that  of  boiling  ley.  When  an  alkaline  ley  is  poured 
into  them,  the  mixture  fwells  up  in  an  extraordinary  manner, 
all  the  water  evaporates  in  a  moment,  anrl  with  equal  pro- 
portions of  ingredients,  the  foap  remains  firmer  than  that 
made  by  the  ufual  procefifes  in  manufadlories ;  befides  it  be- 
comes dry  as  loon  as  made.  Thefc  advantages  are  worth  the 
trouble  of  making  a  trial,  and  in  that  cafe  the  following  quef- 
tions  ought  to  be  examined  : 

lit,  In  heating  the  oil  before  the  water,  may  not  the  ex-^ 
panlion  which  takes  place  at  the  time  of  mixture  produce  fome 
accident  ? 

In  my  opinion  it  will  not,  if  the  boiler  is  very  deep,  and 
filled  only  one-fourth. 

2d,  May  the  mixture  be  agitated  ?  Yes,  when  the  whole 
of  the  ley  has  been  employed,  the  mixture  then  remaining 
iti  a  ftate  of  tranquil  fufion. 

3d,  Do  the  falts  foreign  to  foap,  particularly  the  alkaline 
carbonates,  pais  off  with  the  exhaulled  ley?  I  fear  not;  in 
my  trials  on  a  fmali  fcale  no  liquor  remained. 

4th,  Do  not  oily  bodies  too  much  heated  become  fo  much 
altered  as  to  alter  the  foaps  ?  I  apprehend  they  do;  my  foaps 
were  grayilh* 
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'EFORE  the  memoir  of  Berthollet  on  the  acetous  andr 
acetic  acids  ("z^w/g-o  radical  vinegar)  had  appeared^  chcmifls 
agreed  pretty  generally  in  afcribing  the  difference  which 
exifts  between  them  to  a  greater  concentration  on  the  part  of^ 
the  acetic  acid.  But  (ince  the  publication  of  that  worky  in 
which  the  above  celebrated  chcmift  proves  that  this  differ- 
ence is  owing  to  fomdthing  elfe  than  a  greater  concentration 
of  the  acetic  acid,  this  opinion  has  been  almoii;  entire!/ 
abandoned.     The  experiments  on  which  BerthoUet  fupport* 

•  Fiom  tae  Anitahs  dc  Cbimief  No.  iiz. 
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Ills  opinion  feemed  fo  conclufive,  that  all  chemifls  almoft 
were  eager  to  adopt  it.  The  pneumatic  chemifls,  explaining 
this  opinion  in  the  language  of  their  theory,  have  laid  that 
the  acetic  acid  is  the  acetous  combined  with  a  new  quantity 
of  oxygen  ;  confcquently,  in  a  ftate  of  more  perfeft  combina- 
tion.    Such  has  been  the  opinion  hitherto  generally  adopted. 

C.  Adet,  in  a  memoir  read  before  the  National  Inftitute, 
and  infertcd  in  Vol.  XXVII.  of  the  Annates  de  Cbimic,  op-* 
pofes  this  opinion,  and  maintains  : 

iil,  That  no  fuch  acid  as  the  acetous  exifts. 

3d,  That  the  acid  of  vinegar  continually  prefents  itfelf  at 
the  highelt  degree  of  oxygenation  to  which  it  can  attain ; 
and  confequentTy,  that  it  is  always  in  the  ftate  of  acetic  acid. 

3d,  That  the  difierence  which  exifts  between  the  acetic 
acid  extracted  from  the  acetate  of  copper,  and  that  extracted 
from  vinegar,  depends  on  the  lefs  quantity  of  water  contained 
in  the  latter. 

Has  C.  Adet  completely  attained  the  end  which  he  pro- 
pofed  ?  In  my  opinion  he  has  not.  In  the  firfl  place,  the 
greater  part  of  the  experiments  on  which  the  opinion  of  Ber- 
thollet  refls,  have  not  even  been  attacked,  and  confcquently 
remain  in  full  force.     Such  are : 

ifi,  The  pungent  odour  and  tafle  which  this  acid  retains 
though  diluted  with  water  fo  as  to  make  its  fpecific  gravity 
equal  to  that  of  diflilled  vinegary  an  odour  and  tafle  which 
the  latter  does-not  poflefs. 

2d,  The  property  which  the  acetic  acid  has  of  immediately 
combining  with  copper,  while  the  acetous  acid  does  not 
combine  with  it  until  it  has  been  oxidated. 

In  the  next  place,  the  proofs  which  this  chemifl  brings  to 
fupport  his  opinion,  are  far  from  being  fo  conclufive  as  might 
be  wifhed.  C.  Add  himfelf  allows  that  tliey  ilill  leave  fome 
defiderata. 

T  propofed  to  prefent  fome  objections  to  the  opinion  of 
C.  Adet,  and  Ui  prove  that  it  cannot  be  admitted.  I  even 
had  written  a  paper  on  the  fubjeft;  but  C.  Chaptal,  in  his 
obferVations  printed  in  Vol.  XXVIII.  of  the  Anjialcs  de 
Chimie,  having  difcharged  this  tafk  much  better  than  I 
could  have  done,  I  have  thought  proper  to  fupprefs  the 
greater  part  of  my  labour;  I  (hould  even  have  fupprefTed  it 
entirely,  if  the  experiments  I  made,  and  the  refults  1  obtained, 
had  not  led  me  to  adopt  an  opinion  different  from  that  of 
Chaptal.  It  is  this  part  of  my  labour  that  I  have  determined 
to  give. 

C.  Chaptal,  after  having  proved,  by  feveral  experiments, 
iRrhich  appear  to  aie  decifive^  that  the  difference  between  the 
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two  acids  docs  not  arife  from  a  greater  concentration  on  the 
part  of  the  acetic  acid,  concludts  by  laying: 

lit,  That  there  is  a  diticrence  between  the  acetous  and 
acetic  acid. 

3d,  That  this  difference  arifes  from  a  lefs  proportion  of 
carbon  in  the  acetic  acid  than  in  the  acetous  acid. 

3d,  That  the  acetous  acid  does  not  pafs  to  the  flate  of 
acetic  acid  but  by  carbonization. 

4th,  That  the  difference  which  exifts  between  that  acid 
and  fome  others  equally  fufceptible  of  modifications  by 
changes  made  in  the  proportions  of  their  conrtituent  princi- 
ples is,  that  in  this  acid  the  oxygen  does  not  appear  fufcepti- 
ble of  addition  nor  fubtratlion,  and  that  the  carbon  alone 
experiences  variations  and  determines  all  the  changes,  while 
in  other  acids  it  is  the  oxygen  which  varies  and  occafions 
the  changes. 

I  am  of  opinion  with  Chaptal,  that  there  is  a  difference 
between  the  acetous  and  acetic  acids :  I  even  admit  that  the 
latter  contains  lefs  carbon  than  the  acetous  acid ;  but  does 
the  acetous  acid  pafs  to  the  ftate  of  acetic  acid  only  by  de- 
carbonization,  as  that  celebrated  chemill  afferts  ?  I  do  not 
think  fo.  On  the  contrary,  I  hope  to  be  able  to  prove,  by 
feveral  experiments:  ift,  That  the  difference  which  exifts 
between  the  two  acids  is  owing  to  the  different  proportions 
of  oxygen  :  2d,  That  this  fubftance  is  in  greater  quantity  in 
the  acetic  than  the  acetous  acid  :  3d,  That  by  adding  oxygen 
to  the  acetous  acid  it  may  be  made  to  pafs  to  the  flate  of 
acetic  acid. 

C.  Adet  having  laid  il  down  as  a  principle,  that  the  acid  of 
vinegar,  in  its  combination  v^ith  potalh,  is  in  the  ftate  of 
acetic  acid,  and,  as  Chaptal  has  not  difputed  this  affertion, 
which,  if  corre(!:l:,  would  give  great  weight  to  the  opinion  of 
C.  Adet,  I  thought  it  proper  firll  of  all  to  examine  whether, 
as  C.  Adet  afferts,  the  acetic  acid,  obtaiiied  from  the  decom- 
pofition  oftheacetite  of  potafti,  by  means  of  fulphuric  acid, 
really  cxifted  in  that  fait,  becaufe  that  chemilt  fays  "  the 
acetic  acid  is  obtained  before  the  leaft  atom  of  fulphureous 
acid  manifefts  itfelf,''  or  rather,  whether  it  be  not  owing  to 
a  commencement  of  the  decompofition  of  the  latter  acid,  as 
feems  to  he  proved  by  the  fulphureous  acid  obtained  towards 
the  end  of  the  operation.  To  obtain  a  folution  of  this  pro- 
blem, which  appeared  to  me  to  be  of  the  utmoft  impor- 
tance, 1  thought  it  would  be  fuQicicnt  to  employ  an  inde- 
compofable  acid,  which,  however,  fliould  be  fufceptible  of 
acquiring  a  concentration  nearly  equal  to  that  of  the  ful- 
phuric acid.     As  the  muriatic  a^^id  appeared  to  me  to  poffef* 
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all   the  requifite   properties,   I  proceeded  in  the  following 
manner. 

Expcr.  I.  One  part  of  concentrated  muriatic  acid,  and 
two  parts  of  the  acetite  of  potafh,  were  put  together  into 
a  retort,  and  diftilled  with  a  proper  apparatus,  till  nothing 
more  pafled  over ;  I  then  unluted  the  apparatus,  and  found 
that  the  acid  obtained  was  in  every  thing  fimilar  to  concen- 
trated diftilled  vinegar  3  only  that  it  was  mixed  with  a  little 
muriatic  acid. 

Exper,  II.  Equal  parts  of  concentrated  muriatic  acid  and 
oxide  of  manganefe  in  powder,  and  two  parts  of  the  acetite 
of  potafh  mixed  together,  and  fubje6led  to  diftillation,  as  in 
the  preceding  experiment,  gave  me  acetic  acid,  limilar  in  all 
its  phyfical  properties  to  that  obtained  by  fulphuric  acid,  ex- 
cept that  it  was  mixed  with  a  little  oxygenated  muriatic  acid 
which  was  difengaged  towards  the  end  of  the  operation. 

Exper.  III.  Acetite  of  potafh,  mixed  with  the  fourth  of 
its  weight  of  fulphuric  acid,  was  diftilled  in  a  fand  bath,  in  a 
moderate  heat.  Acetic  acid  pafTed  at  the  commencement 
of  the  operation,  and  before  the  leaft:  atom  of  fulphureous 
acid  had  manifefted  itfelf,  as  obferved  by  C.  Adet;  but 
when  about  the  fourth  of  the  liquor  which  I  obtained  had 
pafled,  the  fulphureous  acid  began  to  difengage  itfelf,  and 
continued  to  do  fo  till  the  end  of  the  operation. 

It  evidently  refults,  in  my  opinion,  from  thefe  experi- 
ments, that  in  the  acetite  of  potafh  the  acid  of  vinegar  is 
not  in  the  ftate  of  acetic  acid,  but  of  acetous  acid,  and  that 
an  addition  of  oxygen  is  indifpenfable,  to  convert  the 
acetous  acid  into  acetic.  Thefe  principles  being  once  ad- 
mitted, no  doubt  will  remain  that  the  fulphuric  acid  may 
lofe  a  portion  of  its  oxygen  without  however  pafling  to  the 
ftate  of  fulphureous  acid,  as  I  have  advanced  in  my  effay  on 
the  theory  of  ether,  and  confequently  that  this  acid  may  be 
in  an  intermediate  ftate  between  the  fulphuric  and  fulphu- 
reous acid*. 

'■'^-  Fourcroy  ard  Vauquelin,  in  their  obfervations  on  my  work  refpefting 
ether,  oppofe  this  opinion.  It  is  not  on  fuppofitions,  ttiey  fay,  that  the- 
ories are  eftabliflied,  and  they  add,  that  I  ought  to  have  begun  by  proving 
that  the  fulphuric  acid  may  lofc  a  portion  of  its  oxygen,  without  paffing 
to  the  Hate  of  fulphureous  acid.  1  am  fcnfible  of  the  full  force  and  juft- 
nefs  of  this  objedion.  I  omitted  proving  this  affertion,  becaufe  I  confi- 
dered  ifas  an  acknofwledged  principle,  which  the  experiments  contained 
in  my  effay  on  ether,  and  that  defcribcd  in  the  obfervations  of  the  above 
chemifts,  only  contirmed.  Though  it  is  only  a  fliort  rime  fincc  I  received 
the  volume  of  the  Annahs  which  contain  thefe  ouje£tionr,  I  have  em- 
ployed myfelf  on  the  means  of  obviating  them,  and  two  experiments 
which  I  have  already  made  givenve  hopes  onucce(fding. 

VoL.x.  y  If 
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If  any  doubt  fliould  ftill  remain,  tKnt  an  addition  of  oxy- 
gen is  indirpenral)Iy  necelfary  to  convert  acetous  into  acetrc 
acid,  the  follo\ving   experiment  muft,  in  my   opinion,  cn-j 
tirely  remove  it. 

Exper,  IV.  Equal  parts  of  diHillcd  vinegar,  concentrated 
by  freezing,  and  of  oxide  of  manganefe  in  powder,  mixed  to- 
gether and  diftilled  to  drynefs,  gave  me  the  following  pro- 
dudls.  There  fir(t  paflTed  about  one  half  of  the  vinegar, 
which  had  not  experienced  the  leaft  alteration.  I  then 
chanojed  the  receiver,  and  the  acid  which  I  obtained  had  ac- 
quired  the  odour  w^hich  charafterizcs  the  acetic  acid.  Whefi 
it  was  thus  proved  that  the  addition  of  oxygen  is  indifpen- 
fably  necelfary  to  convert  acetous  into  acetic  acid,  it  re- 
mained for  me  to  examine  how  the  oxygen  effe6ls  that 
change, — whether  by  taking  from  it  a  portion  of  its  carbon, 
as  Chaptal  fuppofes,  or  rather  by  combining  with  it,  as  the 
following  experiment  will  prove. 

I  repeated  the  fccond  experiment  in  a  mercurial  appa- 
ratus, that  I  might  colle6l  the  carbonic  acid  gas,  which 
would  necelTarily  be  difengagcd  if  the  acetous  acid  palTed 
to  the  ftate  of  acetic  acid  only  in  confequenceof  lofing  a  por- 
tion of  its  carbon,  which  in  this  operation  muft  have  com- 
bined with  the  oxvgen  of  the  manganefe.  When  the  opera- 
tion was  terminated,  lime  water  did  not  fliow  the  leaft  atom 
of  carbonic  acid. 

From  the  above  experiments  I  think  myfelf  authorized  t© 
conclude, 

I  ft,  That  there  is  a  difference  between  the  acetous  and 
the  acetic  acid. 

2d,  That  this  difference  is  owing  to  a  greater  proportior* 
of  oxygen  in  the  acetic  than  in  the  acetous  acid. 

3d,  That  the  acetous  may  be  converted  into  acetic  acid, 
by  combining  it  with  a  new  quantity  of  oxygen. 

4th,  That  the  acid,  in  what  is  now  caiUed  acetate  of  potafti, 
is  in  the  ftate  of  acetous  acid. 

5th,  That  the  acetic  acid  obtained  from  the  decompofition 
of  that  fait,  by  thfe  means  of  fulphuric  acid,  is  owing  to  ^ 
portion  of  oxygen  \vhich  it  takes  from  the  latter  acid. 
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v_>«.  Cadet  de  Vaux  has  lately  publiftied  a  memoir,  on 
what  he  calls  painting  in  diftemper  with  milk.  His  pro- 
cefs,  which  is  nearly  limilar  to  that  of  Ludic,  given  in  the 
firft  volume  of  this  Magazine,  is  as  follows : 

Take 
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Take  fklmmed  tnilk  two  quarts,  limg  newly  ^flaked 
fix  ouhces,  oil  of  pirlkg,  llnfecd  oil,  or  nitt  oil,  four  ounces,- 
Spanifli  vC'hite  (or  well-ground  chalk)  three  pounds.  Put 
the  lime  into  an  earthen  velTel,  and  pour  over  it  a  portion 
of  the  milk,  fufficient  to  bring  it  to  the  confidence  of  thick 
foup  :  add  gradually  the  oil,  ftirring  the  mixture  with  st 
fmall  Wooden  fpatula;  then  pour  in, the  reipainder  of  the 
ntilk,  and  dilute  in  it  the  Spanifl^  \yhite.  Skimmed  milk, 
in  fummer,  is  often  found  curdled,  but  this  is  a  matter  of 
little  importance  to  our  prcfcat,  object ;  by  coming  into  con- 
taet  with  the  lime  it  willfoon  be  reftored  to  fluidity.  \t 
rnud^  however,  not  be  four,  as  it  would  then  form  with  the 
lime  a  fort  of  acetite  (ofj^  more  corre^ily^  a  Ia£lite)  of  lime; 
fufceptible  of  attracting  humidity.    - 

The  lime  is  flacked  by  immcrfing  it  in  water,  then  taking 
it  out  arid  leaving  it  to  efliorefce  in  the  air.  The  choice  oi 
the  oils  is  a  matter  of  indiflerencc  ;  but,  for  painting  white, 
bil  of  pinks  ought  to  be  preferred,  becaufe  it  is  colourlefs ; 
eveii  the  moft  common  oils  may  be  employed  for-  painting 
with  ochre.  The  oil,  by  falling  into  the  mixture  of  milk 
and  lime,  drfappears :  it  is  completely  taken  up  by  the  lime; 
with  which  it  forms  a  calcareous  foap. 

The  Spanifli  white  muft  be  pounded,  and  fl:rewed  gently 
on  the  furface  of  the  liquid,  by  which  it  is  gradually  ini-" 
bibcd,  and  at  length  falls  to  the  bottom.  This  paint  mav 
be  coloured  like  that  for  diflemper,  by  charcoal  pounded  in 
water,  yellow  ochre,  &c.  It  is  employed  in  the  fame  man- 
ner lis  paint  for  diftemper.  This  quantity  will  be  fufficient 
for  giving  a  firfl  Itratum  to  fix  fathoms.  The  expenfe  for 
fhe  above  quantity  is  about  four-pence  halfpenny/  which 
makes  about  three  halfpence  per  fathom. 

When  it  is  rjeceflary  that  the  painting  fliould  be  more  du-^ 
rctble,  the  following  mixture  may  be  employed :  flacked 
lime  two  ounces,  oil  two  ounces,  and  Burgundv  pitch  the 
fame  quantity.  The  pitch  murt  be  dilfolved  in  the  oily  in  a 
gentle  heat,  and  the  clear  liquor  of  the  milk  and  lime  mud  be 
added.  During  cold  weather,  the  milk  and  lime  ought  to 
be  heated,  that  the  pitch  mrty  not  be  too  fuddenlv  cooled,- 
and  to  facilitate  its  union  with  the  milk  and  lime.  Panitingf 
with  this  fubflance  has  fome  analogy  to  that  known'  by  the 
name  of  encaultic. 

Thefc  kinds  of  painting  will  fland  againit  the  common  ef- 
fcfts  of  the  weather  for  years,  and  anl\Vev  well  for  garden 
railings,  fencings,  and  the  jike.  The  lirll  time  that  wood  is 
thus  painted,  it  fliould  receive  a  fecond  coat  after  the  firfl  one 
is  dry  ;  but  when  rc-painted,  a  fingle  coat  only  will  be  ne- 
ceifary. 

Y  2  LI V.  £.*•- 


LIV.  ExiraS!  0/ a  Memoir  on  the  Bronze  of.  the  Aiit'ients^ 
and  an  Antique  Sword.  Head  in  the  Public  Sitting  of  the 
Injiitute,  July  4.     ^  C.  MONGEZ. 

V>  •  TRAULLE,  prefident  of  the  Society  of  Emulation 
at  Abbeville,  prefented  to  the  clafs  of  literature  and  the  fine 
arts,  a  fword  of  bronze,  found  near  Corbie,  in  the  turf-mofs^ 
formed  by  the  depofits  of  the  Somme.  A  fmall  figure  of  a 
warrior  found  in  the  fame  mofs,  and  feveral  Roman  medals, 
fome  of  which  are  frequently  dug  up  there,  give  reafon  to 
conje6lure  that  this  weapon  belonged  to  the  Romans ;  be- 
fides  itsdimenfions,  the  blade,  being  eighteen  inches  in  length 
and  two-edged,  together  with  its  pomt,  its  ftrength,  its  weight, 
feem  to  chara(S:erize  a  fword  of  the  conquerors  of  the  world. 
Though  it  was  found  near  the  flceleton  of  a  man  and  that  of 
a  horle,  it  feems  doubtful  whether  it  belonged  to  a  horfeman, 
becaufe  the  fwords  of  the  cavalry  were  longer  than  thofe  of 
the  foot  foldiers.  It  is  alfo  probable  that  it  was  an  obje6t 
of  luxury,  or  ferved  as  a  mark  of  diftiniSlion  to  fome  officer, 
for  wc  know,  by  the  teftimony  of  Polybius,  that  the  ordinary 
fword  of  the  Romans  was  of  iron.  In  a  word,  fuch  a  weapon 
of  bronze  would  coft  at  prefent  as  much  money  as  a  cutlafs 
of  the  fame  length.  It  would,  therefore,  be  no  faving  to 
adopt  the  ufe  of  bronze  fwords,  but  they  could  be  fooner 
manufactured,  as  they  might  be  caft;  fo  that  in  a  country 
deftitute  of  manufactories  for  making  fab  res  and  fwords, 
twenty  thoufand  men  might  be  eafily  armed  in  the  courfe  of 
a  month. 

After  having  examined  the  alloy  of  which  the  antique  fword 
is  compofed,  I  generalized  my  labour,  and  made  fome  re- 
fearches  in  regard  to  the  bronze  of  the  antients.  The  follow- 
ing is  the  refult, — We  employed  copper  under  the  metallic 
form  in  three  different  dates  : — pure  copper;  brafs  or  cop- 
per alloyed  vi^ith  zinc ;  and  bronze,  that  is,  copper  alloyed 
with  tin.  I  afcertained,  by  different  experiments  made  in 
concert  with  Dize,  that  we  have  no  remains  of  pure  copper 
from  the  antients^  The  (heath ing  even  of  (hips,  which  was 
known  to,  and  praftifed  by  them,  was  not  performed  with 
copper,  but  with  plates  of  lead  :  the  nails  only  were  of  bronze. 
Leo-Baptifta  Alberti  obferved  it  on  an  antient  Ihip,  dif- 
covered,  while  fome  refearches  were  making  under  his  direc- 
tion, in  the  neighbourhood  of  lake  Riccia.  If  to  this  be 
added,  that  all  the  antient  inrtruments,  vafes,  and  medals, 
have  been  caft,  we  may  conjecture,  that  the  antients  made 
very  little  ufe  of  pure  copper. 

The 
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The  fame  thing  cannot  be  faid  of  the  antient  brafs.  Col- 
le6lions  of  medals  contain  feveral  which  have  been  evidently 
formed  of  this  alloy,  which  is  known  to  be  factitious,  but 
which  Pliny  believed  to  have  been  a  long  time  before  ex- 
traded  from  the  bofom  of  the  earth  quite  formed. 

By  the  chemical  analyfis  of  the  medals  of  various  nations; 
of  a  poniard,  of  a  fword,  found  at  Corbie,  of  nails,  &c.  all 
antiques,  and  of  bronze,  we  have  learned  that  they  con- 
tained tin  and  fome  atoms  of  zinc,  but  neither  arfenic  nor 
iron  were  found  in  them.  The  proportion  of  tin  varies  from 
four  thoufandths  to  thirteen  himdredths,  one  of  the  nails  con- 
tained eight  hundredths  of  tin.  We  know  alfo.  that  tin 
forms  a  part  of  the  nails  ufed  for  the  flieathing  of  (hips,  which 
are  driven  into  the  timbers  with  as  much  force  as  is  ufed  for 
iron  nails.  Why  did  the  antients  employ  bronze  alone  ? 
It  was  notbecaufe  the  earth  prefentedthat  alloy  quite  formed, 
fince  tin  mines  do  not  contain  a  fenfible  quantity  of  copper, 
but  becaufe  they  call  all  their  inftruments,  and  becaufe  cop- 
per alone,  though  rendered  fluid  by  an  extreme  degree  of 
heat,  remains  in  the  confidence  of  a  pafte.  The  addition  of 
tin  renders  it  very  fluid,  and  difpofes  it  to  alTume  all  the  de- 
licacy of  the  mould.  It,  therefore,  forms  a  tenth  of  the 
metal  ufed  for  cannons,  and  a  fourth  of  that  employed  fot 
bells.  Befides,  bronze  is  lefs  fufceptible  of  being  covered  with 
verdigreafe  than  pure  copper. 

This  dangerous  effeCl,  however,  cannot  be  avoided  when 
greafe,  acids,  and  even  vegetables,  are  long  kept  in  bronze. 
For  this  reafon  the  Romans  adopted  the  ufe  of  tinning,  which 
Pliny  fays  had  been  invented  in  his  time  by  the  Gauls ;  thefe 
people  they  haughtily  treated  as  barbarians,  though  they  had 
learned  from  them  the  art  of  working  iron,  and  of  making 
ploughs  with  ears,  8cc. 

Philo  of  Byzantium  has  made  us  acquainted  with  another 
objeCl,  which  the  antients  had  in  view  when  they  alloyed 
copper  with  three  hundredth  parts  of  tin.  It  was  for  the  pur- 
pofe  of  making  elaftic  plates,  employed  in  (hooting  darts  and 
javelins  from  their  warlike  machines.  He  adds,  that  they 
hammered  them  a  long  time  to  give  ihem  perfect  elafticity. 
This  alloy  might  be  employed  in  our  machines,  and  parti-, 
cularly  in  carriages  for  making  bronze  fprings,  which  might 
be  fubftituted  for  thofe  of  fleel,  the  latter  being  oft  (hort  and 
brittle.  Bronze  alfo  might  be  fubftituted  with  advantage  for 
iron  in  machines,  which  may  be  fuddenly  deranged  by  the 
iron  work  breaking,  fuch  as  axles  for  carriages,  and  hinges  for 
rudders.     We  have  aheady  adopted,  for  fixing  the  wheels  to 

Y  3  the 
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ihc  ^xles,  boxcs^  of  copper,  the  ipodds  of  which  wcpc  fiir-r 
pjflied  by  the  autiqiulies  iout^cl  at  Hercujaneuni.  It  is  thus 
ih4t  the  ftuv^,y  ofaiUi,quity,  contributing  to  the  impxcve^epi 
offh^  acts,"^',\H  JTi'CQ  Its  follQwers  from  t^e  v  .  qf  ^nutir 

Jity,  wbTcn  jus  been  To  often  thrown  otH  agamli  them  by 
fuperiicial  minds. 

At  tiie  perioc^  of  the  revival  of  lettQcs,  the  learned  nien  who 
examined  a  great  manV  iliarp  inftruments  of  bronze,  foun^  ia 
the  ruins  ot^  antient  cities,  imagined  that  the  anticntg  gav« 
them  tbe.  bLvrdnefs  neeeirary  for  cuiting  by  means  of  temper- 
jugl  Pliny,  however,  who  details  all  the  operatioiis  in  regard 
to  the  working  of  copper,  thofe  in  regard  to  iron,  and  the 
method  of  tempering  it,  obferves  perfect  iilence  reipechtiRg  the 
|;empering of  copper:  on  the  contrary,  we  have  feen  blanl^sfof 
cpppei:  liiioney  thrown  into  cold  water,  after  being  (Irongly 
heated,  to  foften  them.  Count  CayUis  endeavoured-  to  dif- 
cover  t,he  pretended  fecret  of  the  tempering  of  copper,  tor 
ibis  purpofe  one  of  his  chemical  friends  compofed  alloys,  that 
is  to  fay,  miitoolf  the  method,  even  if  fuch  a  fecret  had  ever 
exifted.  By  ajloying  a  fixth  of  iron  with  copper  \\q  con- 
flru6led  a  fword  of  bronze,  which  exhibited  indeed  the  form 
of  the  antique  fwords,  and  cut  like  tliem,  but  whi^h  coniifte^ 
of  2^  diflferent  alloy,  exercifed  an  aclion  on  a  magnetic  bar,  in 
t,hefarne  manner  as  dilTerent  alloys  of  iron  and  copper,^  evei^ 
to  the  weak  proportion  of  one  part  in  eighty-one,  a  term  a,t 
which  the  magnetic  bar  remains  motionlefs.  But  of  more 
than  a  hundred  morfels  of  antique  bvonze,  ^ledah,  ftatues, 
kii^vcs,  poniards;  fwords,  &c.  which  I  fubje6ted  to  the  fame 
proof,  not  one  exibited  the  leall  trace  of  iron.  In  a  word  w^ 
afcertaincd,  by  very  fimple  experimentSj  th^t  th<;  antient 
bronze  contained  no  arienic,  though  a  modern  chemift  has 
afcribed  to  the  addition  of  that  fublhinc^  the  h^rduefs  poflefl- 
jpd  by  tJi^  cutting  inllruments  of  the  antients. 

C-  Darcet,  the  fou  of  our  colleague,  who  j^nalyfed  th§ 
(word  d.ug  up  near  Corbie,  followed  the  real  method  for  dif- 
c:Qvcnng  the  caufes  wiiich  jjave  to  that  weapon  the  faculty  of 
cutting,  which  it  itill  pofll'lTes.  At  my  requefl  he  formed  a 
fmiilaf  alloy  with  twelve  hundredi^s  of  tin  :  by  means  of  a 
mould  he  Form.ed  two  knife-blades,  and.  one  pen-kiiife  blade. 
Oqc  pf  the  knives  \yas  fubmittcd  to  the  clafs,  who  found  that 
it  was  rjot  inferior  to  oii^r  common  kijives.  The  edge  wa$ 
formed  by  hammering,  and  iliarpening  it  on  a  grind-ilone* 
iiiVas  thus,  tl^ajt  the  antient  fword  had  been^  formed,  ami 
j^ces  of  tjh(^  hai^mcr  may  be  dill  {^x^n  on  its  edges. 
'  If  bronze  were,  employed  for  cutting  iiilhum^nts  ufed  at 
^  "^ i^^l 
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fra,  the  blades,  which  the  acidity  of  the  atmofphere  rufls  and 
(Jedroys  when  made  of  iron,  would  be  preferved  from  that 
inconvenience. 

I  fliall  termiiiate  this  extra4i^  with  fome  reflections  on  the 
price  of  metal :3  in  the  tim€  of  Pliny.  Lead  at  Rome,  during 
thefirft  century  of  our  eera,  was  worth  twenty-four  times  the 
price  at  whicli  it  is  fold  at  prefent  at  Paris,  and  tin  eight  times 
its  prei'ent  price  \  fo  that  lead  was  three  times  as  dear  there  at 
tin,  while  among  us  it  does  not  coil  a  third  of  the  price. 
The  comparative  dearnefs  of  thefe  metals  among  the  ahtients 
muft  make  us  fenli'ble  of  tht  advantage  which  more  extenfive 
commerce,  and  mctallurgic  labours  conducted  in  a  more 
fcientific  manner,  give  us  over  them.  But  we  ought  not  to 
forget  that  this  advantage  is  the  refult  of  eighteen  centuries  ol" 
experience  and  improvement ;  and  that,  notwithUanding  this 
great  number  of  centuries,  the  antients  are  ftill  our  maftersia 
that  part  of  literature,  and  the  fine  arts,  which  forms  the  pe- 
culiar domain  of  the  imagination. 
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LV.  On  the  Expanjion  of  IFood  by  Heat.  By  David  Rit* 
TENHOUSE,  LL.  D.  Prefident  of  the  American  Phzhfo^ 
fhic.l  Society"^, 


I 


N  the  prcfcnt  ftate  of  experimental  philofophy  it  is  well 
known  that  bodies  in  general  enlarge  their  dimcnfions,  or  ex- 
pand, on  being  heated,  and  contract  in  cooling.  ^From  fome 
experiments  heretofore  made,  wood  has  been  thought  to  mak(» 
an  exception  to  the  general  rule,  and  this  opinion  has  fo  pre- 
vailed that  many  curious  pcrfons  have  applied  wooden  pen- 
dulum rods  to  their  time-pieces,  to  prevent  the  variation  in 
their  rate  of  going,  arifmg  from  the  expanfionand  contracting 
of  a  metal  rod.  From  my  own  obfervations,  however,  as  well 
fls  thofe  of  fome  of  mv  friends,  the  wooden  pendulum  rod  does 
not  appear  to  anfwer  the  expectations  formed  on  it.  I  had  in 
my  poireffion  for  levcrat  years  an  excellent  time-piece  made 
for  this  fociety  by  an  ingenious  workman  and  worthy  mem-- 
ber  of  the  I'ocicty.  The  refult  of  my  conf^ant  attention  to  this 
clock  was,  that,  though  its  regular  variations  with  heat  and 
cold  were  probably  much  Icfs  than  thofe  of  metal  pendulums, 
it  nevertiielefs  went  always  fafter  in  winter  than  in  fununer, 
and  was  liable  to  very  fudden  and  confiderable  variations  ; 
a^rifing,  no  doubt,  \nni\  the  combined  effeCls  of  heat  and  cold, 

"■   From  the  Tyafi/jctions  of  the  Amt'y'ican  Vhilcfophi'cat  S?  irty. 
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moiftnre  and  drynefs.  This  determined  me  to  make  fome 
careful  experiments  with  a  pyrometer  capable  of  receiving  a 
piece  of  wood  of  the  length  of  a  feeond  pendulum.  Several 
years  ago  I  made  fome  experiments  of  this  kind,  perfeftly  cor- 
refponding  with  thofe  I  have  lately  made,  and  which  I  now 
communicate  to  the  fociety. 

I  took  a  ftraight-grained  piece  of  white  hiccory,  green,  for 
I  could  not  procure  any  feafoned,  its  length  39  inches,  and 
about  3-8ths  of  an  inch  fquare.  This  I  placed  in  my  pyro- 
meter, and  kept  it  fully  extended  by  a  weight  faftened  to  a 
firing,  going  over  a  pulley.  To  the  pyrometer  I  applied  the 
tube  and  glafles  of  a  good  compounded  microfcope,  and  a 
niicrometerj  the  value  of  the  fmaller  divilions  whereof  I  found 
to  be  nearly  .00053  parts  of  an  inch  each. 

The  rod  of  wood  being  placed  in  the  pyrometer,  I  poured 
fand  all  around  it,  heated  to  about  250  of  Fahrenheit,  which 
degree  of  heat  I  found  the  wood  would  bear  without  fcorching. 
On  pouring  in  the  hot  fand,  the  rod  expanded  very  much> 
but  foon  began  to  contrail,  even  before  the  fand  was  feniibly 
cooled,  which  I  fuppofe  arofe  from  the  hot  fand  extra(Sling 
the  moifture  of  the  wood.  It  continued  to  contrail  as  the 
whole  grew  cool,  fo  that  when  the  rod  had  acquired  its  firft 
temperature  it  was  near  30  of  the  above  divifions  ihorter  than 
at  firft.  I  repeated  the  operation  a  feeond  and  third  time,  and 
had  then  reafon  to, conclude  that  the  wood  was  nearly  as  dry 
as  it  would  become  by  lying  long  in  a  dry  air.  I  now  let  it 
cool  to  the  temperature  of  the  atmofpherc, which  was  J^^^  and 
heating  the.fand  to  200  only,  I  poured  it  around  the  rod.  In 
a  few  minutes  it  expanded  16  divifions.  In  half  an  hour  the 
fand' had  cooled  to  125,  and  the  rod  had  contracted  11  divi- 
fions. In  an  hour  more  the  fand  was  80,  and  the  rod  fhort- 
ened  full  4  divifions  more,  being  nearly  equal  to  its  length 
when  the  fand  was  firft  applied.  On  the  whole  I  conclude, 
that  very  dry  wood  expands  with  heat  pretty  regularly,  though 
certainly  in  a  much  lefs  degree  than  any  of  the  metals,  or  even 
glafs. 

The  rod  above  mentioned  having  been  kept  in  a  dry  place 
for  twelve  months,  I  again  tried  it  with  the  pyrometer,  having 
fixed  near  one  end  of  it  a  fmall  graduated  fcale  of  ivory,  360 
divifions  whereof  were  equal  to  one  inch.  This  fcale  was 
viewed  with  the  microfcope,  furniflied  with  a  crofs  hair,  and  I 
thought  this  method  preferable  to  the  fcrew  micrometer  ufed 
before, 

The  rod  was  placed  in  the  pyrometer  when  the  temperature 
of  the  air  was  about  60^ »  On  pouring  fand  around  it,  heated 
^  little  higher  than  boiling  water  perhaps,  it  immediately  ex- 
panded 
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panded  Haifa  divifion/but  in  lefs  than  a  minute  it  began  to 
contract,  and  continued  to  do  fo  for  an  hour,  when  I  drew  off 
the  fand.  It  was  now  full  to  divifions  fliorter  than  at  firft, 
fo  that  it  had  imbibed  a  great  deal  of  moiiUire  from  the  air, 
which  it  again  parted  with  to  the  heated  fand.  Three  hours 
afterwards,  when  the  rod  was  cool,  I  again  poured  the  fand  oa 
it,  heated  as  before.  It  now  continued  to.  expand  for  about 
three  minutes,  when  its  length  was  increafed  3'  divifions,  it 
then  began  to  contra6i:,  and  became  full  3  divifions  (horter 
than  when  the  fand  was  poured  on  it.  I  caufed  the  fand  to 
run  off  once  more,  and  let  the  rod  cool.  Then  heating  the 
fand  250®  by  a  thermometer^  I  poured  it  on  the  rod,  and  in 
a  few  minutes  it  expanded  3I  divifions^  it  then  began  to  con- 
tra6l  (lowly,  and  in  15  minutes  it  became  2-3ds  of  a  divifion 
fliorter  than  at  firft.  On  the  whole,  I  concluded  that  the  ex~ 
panfion  of  wood,  in  its  length,  will  be  irregular,  correfpond- 
ing  partly  to  the  warmth,  and  partly  to  the  moifture  of  the 
atmofphere.  ' 


LVI.   Ohfervations  on  the  Means  of  detecting  the  Vrefence  of 
Lead  in  iVine,     JB>'  C.  O.  Reijseckea*. 

JL  O  gratify  fordid  avarice  at  the  expenfe  of  the  health  of 
mankind,  by  communicating  to  four  wines  a  fallacious  fweet- 
nefs  by  means  of  the  oxide  of  lead,  is  a  crime  which  for  the 
dignity  of  the  human  race  we  fliall  fiippofe  to  be  committed 
rather  through  ignorance  than  want  of  principle.  Haifa 
bottle  of  Chably  wine  was  lately  fent  me  to  tefl:,  with  a  no- 
tice, that  a  perlon,  whofe  opinion,  on  account  of  his  talents, 
was  entitled  to  great  rcfpe<St,  had  tried  this  wine,  and  be- 
lieved that  he  had  found  in  it  oxide  of  lead.  To  accomplifli 
the  object  in  view  I  employed  the  following  means : 

I  ft,  After  being  afl'ured  that  the  feal  with  which  the  cor- 
refpondent  had  marked  the  half  bottle  was  in  good  preferva- 
tion,  I  began  to  examine  the  phyfical  properties  of  the  wine 
it  contained.  It  was  perfetSiily  clear,  had  icarcely  any  colour, 
and  had  formed  no  depofit.  The  tafte  of  this  liquor  alone 
convinced  me  that  it  had  not  experienced  that  adulteration 
of  which  it  was  fufpecSted ;  it  had  that  pure  and  pungent 
tafte,  which  is  fo.much  liked  in  Chably  wine,  without  the 
flighteft  trace  of  that  perfidious  fweetnefs  communicated  by 
acetite  of  lead,  and  which  always  betrays  itfelf  by  a  ftyptic 
reiifti,  however  fmall  may  have  been  the  quantity  of  this 
poifon  piixed  with  the  liquor, 

•  From  the  jbnuilcs  dc  Chimie^  No.  114. 
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%A^  As  it  was  neeeilary  that,  the  deteclion  iliouM  be  «f 
fuch  a  nature  as  to  be  evideiU  to  thole  acqtiainted  with  \\\^ 
firft  principles  of  cUeniiftry,  I  endeavoured  to  find  it  in  the 
Felaiion  which  alkaline  prufliaies  have  with  mttallic  foliitions. 
Jt  is  well  known  that  they  decompofe  them  all  in  eonfe- 
quence  of  that  double  affinity  by  which  the  pruilic  acid 
abandons  its  iirfl  hafe  to  form  with  the  metallic  oxide  agn 
^nfoluble  pruffiate,  coloured  ^ccordiijg  to  the  nature  of  ihe 
•nietal.  SettiBg  out  from  this  principle,.  I  diflblved  cryftaU 
•liz^id  pruliiate  of  potalh  in  diftilled  water^  and  mixed  this  for 
lution  with  a  part  of  the  fufpe^led  wine.  Havintr  left  this 
mixture  expofed  U>  the  air  for  twenty-four  hours,  and  then 
fmding  no  other  changes  but  a  few  atoms  of  pniffiate  of  iroix, 
very  diflinguifliable  by  its  blue  colour,  I  coniidered  myfelf  as 
authorized  to  announce  that  the  wine  ia  queftion  did  not 
contain  the  lead  particle  of  lead. 

3d5  To  give  to  tins  iirtl  proof  that  de£;ree  of  evidence  of 
which  it  is  fufceptible^  and  to  place  the  prmciples  of  it  beyond 
all  doubt,  I  mixed  another  part  of  the  fufpc61ed  wine  with  a 
fingle  drop  of  the  acetite  of  lead;  to  this  mixture  two  drops 
of  the  fame  folution  of  prufliate  of  potaih  (2d)  were  added, 
and  I  immediately  obta-ined  a  precipitate  of  a  d-irty  white 
colour,  being  the  prulbate  of  lead,  and  proving  in  the  fulleft 
manner,  that  in  the  preceding  experiment  the  famfi  wine 
muft  have  given  the  fame  precipitate  if  it  had  contained  the 
fmalleit  particle  of  lead. 

4th,  To  thefe  proofs  and  counter- proofs  bv  the  pruflfiate 
(a  and  3),  that  of  the  muriatic  acid  was  added:  the  latter, 
as  is  well  known,  leparates  lead  from  its  folutions  under  the 
form  of  a  muriate  very  little  foluble ;  it  did  not  dil'turb  the 
tranfparency  of  the  fufpcfted  wine,  nor  produce  anv  change 
in  it :  this,  then.  Hill  tends  tp  prove  that  the  above  fufpicion 
was  ill  founded. 

5th,  The  proof  by  fulphuret  of  potadi,  propofed  Ions:  ago 
as  the  fure  means  of  detetling  lead  in  wine,  had  bee«  eni-- 
ploved  by  the  perfou  above  mentioned.  A  number  of  caufes, 
well  known,  render  this  proof  doubtful;  and  it  is  well  known 
that  it  is  conclulive  only  when  the  prefence  of  the  metal 
alluded  to  has  been  proved  by  complete  deoxygenation, 
brinffino;  back  the  oxide  to  the  Itate  of  metal.  For  want  of 
this  verification,  this  proof  has  very  often  been  the  fource  of 
errors,  the  more  ferious  as  the  fufpicion  to  which  thev'  give 
rife  is  odious.  It  was  more  than  probable  that  the  fame  caufe 
had  in  the  prefent  cafe  produced  the  lame  effecf  ;  but  it  was 
of  iuiportancc  to  prove  it,  which  was  done  as  follows  : 

Tjie 
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The  reagent  in  queftian  was  made  in  thje  praportlons  a^d 
manner  mclicatecl  by  tihe  perfonwho  had  employed  this  te{l*i 
equal  parts  of  fulphur  a^id  pQta(h  (cauftic)  were  dilfolved  in  a, 
iufficient  quamity  of  diftilled  water  j  iopie  drops  of  this  folii' 
tjon,  which  the  faid  peiTan  pajlcd  Jylphuret,  ^nd  to  which 
he  ought  to  have  given  the  name  of  hydrogenated  fujjihuretf^ 
were  mixed  with  the  fufpefted  vyine,  and  no  other  change 
was  produced^  hut  that  which  ought  to  take  place  in  pure 
wine  of  the  fame  kmd,  viz.  a  decorapofttian  of  the  fulphuret^ 
either  by  the  maHc  acid  or  by  the  tartareous  acid  of  the 
acidulous  tartrite  oPpotafli.  -Had  thi's  wine  held  in  fohuioii 
a  particle  of  lead,  the  latter  muft  neceflarily  have  immediately 
formed,  not  a  fait,  as  the  author  of  the  note  fays,  but  a  me- 
tallic (ulphurct,  infolublc,  and  eafy  to  be  dillinguidied  by  its 
colour;  being  at  ftrlt  of  a  reddifli  brovvn^  and  paffing  foou  tQ 
dark  brown.  But  as  the  wine  did  not  experience  from  tlii^ 
reagent:  any  other  change  than  that  arifing  from  the  faid  dc- 
compofition,  giving  lirlt  a  white  cloud,  then  foipe  traces, 
fcarcely  fenfible,  of  a  depofit  of  the  fame  colour,  which  i% 
nothing  elfe  than  the  fulphur  precipitated,  it  is  ftiil  prove4 
the  wine  did  not  contain  a  particle  of  lead. 

6th,  Another  part  of  the  fame  kind  of  wine,  but  known  t« 
cpntain  lead^  was  employed  to  confirm  the  proof  (5)  by  ^ 
countcr-teft :  a  drop  of  the  folution  of  acctite  of  lead  wag 
put  into  it,  and  hvdrogenated  fulphuret  being  then  adcle4t  , 
I  immediately  obtained  the  infolublc  iulphurct  of  itia^  of  thtf 
colour  which  I  have  mentioned. 

7th,  Having  at  hand  all  the  apparatus  neccfiary  for  thefd 
refearches,  I  applied  them  to  red  wine  fold  in  a  tavern.  On» 
part  of  this  wine  being  mixed  with  a  few  drops  of  the  i^)luticn% 
of  acetite  of  lead,  and  then  with  hydrogenated  fulphuFK^t,  th<j 
^ilphuret  of  lead  was  immediately  announced  by  a  change'  of 
colour.  The  purple  palled  to  blackiflj,  and  foou  aft^r  tho 
ijietal  was  detefted  by  an  abundant  depotit  of  the  fame  colour. 
One  part  of  the  fame  red  wine  being  mixed  with  hvditigon-: 
ated  fulphuret,  without  adding  acctitc-of  lead,  the  ditferonc^ 
of  the  pha^nomena  was  fo  (Iriking,  that  it  alone  is  fui«cient 
to  give  confidence  to  perfons  whofe  regard  for  th^ir  hc^alth 
may  induce  them  to  make  trials  of  thii,  nature:  tho  change 
of  colour  is  no  lefs  fpeedy  in  pure  wine  than  in  tha.t  which 
Qontains  lead,  but  this  change  is  altogether  oppofite  to  that 
•^(hich  I  have  here  noted.  Red  wine  containing  lead  grows 
dari:er  by  hydrogenated  fulphuret ;  pure  red  wine,  on  the 
9tJhicr  handj  when  the  reagent  is  mixed  with  it,  exchanges  it$ 

*  This  indication,  under  the  title  of  a  note  on^tlve  experiment,  was 
trp^ifmiticd  to  me  'vviih  the  winc,-r-U.  R. 
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purple  colour  for  a  bright  rofe  red,  and  of  fo  beautiful  a  fhadci 
that  on  feeing  the  liquid  become  turbid,  the  hope  of  obtain* 
ing  a  precipitate  fufceptible  of  becoming  ufeful  to  the  arti 
does  not  enter  into  the  domain  of  illufions,  till  the  filter  and 
the  want  of  a  fenfible  depoiit  obliges  the  artirt  to  acknow« 


ledije  his  error. 


LVII.   Memoirs  of  the  Life  o/*  John   Robi son,   LL.D^ 

JProfeffor  of  Natural  Philofophjy  in  the  Univerfity  of  Ldin* 
hurghy  <^c, 

X  HIS  eminent  mathematician  and  philofopher  is  a  nj 
live  of  the  South  of  Scotland,  the  fon  of  worthy  parents,  ii 
the  middle  condition  of  life. 

He  had,  as  foon  as  he  was  at  an  age  capable  of  literal 
»nftru£tion,  the  advantage  of  attending  one  of  thofe  parifh- 
fchools,  which  are  fo  much  celebrated  as  the  fources  of  th< 
general  and  extraordinary  intelligence  of  the  Scots,  acquiring 
vith  great  eagernefs  and  facility,  that  knowledge  of  Englii 
Latin,  Greek,  writing,  and  arithmetic,  which  ufuallj 
forms  at  fuch  fchools  the  complete  courfe.  He  was  confi- 
dered  as  a  genius  that  ought  to  be  devoted  to  one  of  th< 
karned  profeffions ;  and  his  parents  refolved  to  bring  hin 
up  to  be  a  clergyman. 

He  went  to  purfue  his  ftudies  at  the  univerfity  of  Glafgow, 
in  which  fome  of  the  moft  eminent  philofophers  of  the  age 
were  then  teaching  with  great  reputation  and  fuccefs.  In 
every  branch  of  ftudy  he  made  diflinguifhed  proficiency, 
but  MATHEMATICS  foou  became  his  favourite.  Dr.  Ro- 
bert Simpson  was  his  mailer  in  this  fcience ;  and  it  is 
well  known  how  much  that  great  man  contributed  to  the 
reftoration  of  antient  mathematics,  and  to  the  general  diffu- 
iion  of  a  taite  for  mathematical  knowledo-e,  amonjr  his  con- 
temporaries.  The  fciences  which  are  employed  upon  pure 
truth  and  reafoning,  if,  at  a  firft  trial,  harder  and  lefs  in- 
viting than  moll  other  parts  of  ftudy,  yet,  when  their  firft: 
difficulties  are,  by  an  ingenuous  mind  furmounted,  rarely 
fail  to  delight  and  captivate,  and  abforb  the  whole  foul,  more 
than  any  thing  elfe  that  can  become  the  fubjeft  of  invefti- 
gation  or  continued  thought.  With  Dr.  Rob i son  it 
was  perfe6lly  fo.  His  firit  progrefs  in  mathematics  was 
eafy  and  rapid;  and,  as  he  advanced,  his  pafiRon  for  invefl:- 
jgaling  mathematical  truth  became  continually  more  ardent, 
his  intuition  keener  and  more  vivid,  his  perfeverance  in  un- 

ravellinr: 
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ravelling  the  mod  complex  and  tedious  intricacies  of  de- 
duction, ftill  more  fteadv. 

Of  ANTiENT  MATHEMAMics,  in  all  its  parts,  he  was 
foon  a  mafter;  but,  as  it  employs  words  for  its  figns  in  rea- 
foning,  as  it  ventures  on  few  daring  <ibbreviations  and  d- 
lipfes  in  its  chains  of  demonftration,  as  its  forms  are  apt  to 
cumber  and  cramp  the  march  of  a  vigorous  mind  in  tracing 
mathematical  truth,  as  it  is  in  many  refpefts  ill -adapted  to 
thofe  calculations  and  inquiries  which  the  due  profecutioii 
of  the  modern  difcoveries  in  aftronomy  and  other  parts  of 
phyfics  neceffarily  demands, — it  was,  therefore,  natural  that 
he  {hould  earneftly  proceed  to  the  lludy  of  a  Syjlem  of  Signs 
for  the  ufe  of  mathematical  reafoning,  and  of  methods  of  ab- 
breviation founded  on  the  peculiar  convenience  of  thofe  figns, 
which  were  much  litter  to  give  due  fcope  to  the  intj,iitive 
force  and  a6livity  of  reafoning  powers  like  his.  Algebra 
engaged  and  pleafcd  him  ftill  more  than  the  previous  parts  of 
iT^athematics.  He  was  efpecially  delighted  with  that  mode 
of  it,  for  the  honour  of  whofe  invention  Newton  and  Leib- 
nitz, with  perhaps  nearly  equal  claims,  contended,  and 
which,  by  fubje6ting  the  relations  of  infinite  quantities  and 
magnitudes  to  ftrift  mathematical  eftiraate,  feems  abfolutely 
to  exalt  and  enlarge  the  powers  of  man  beyond  the  native 
deftination  of  humanity.  As  he  took  a  peculiar  delight  in 
the  ftudy  of  fluxions,  fo  he,  of  courfe,  advanced  in  the 
knowledge  of  them  far  beyond  any  of  his  fcllo\v-fi:udents. 
He  purfued  them  eagerly  in  all  their  applications  to  the  cal- 
culations of  aftronomy,  of  mechanics,  and  even  of  moral 
probabilities.  He  contrived  to  employ  tbeui  in  the  folutioa 
of  a  variety  of  problems,  in  regard  to  which  more  prolix  me- 
thods of  demonftration  had  been  hitherto  ufed. 

Nor  was  his  proficiency  confined  to  mathematics  alone^ 
even  at  the  time  of  his  being  the  mod  ardently  devoted  to 
this  ftudy.  He  excelled  in  the  knowledge  of  thofe  authors 
who  belong  to  the  province  of  polite  literature,  in  tafte  to 
difcern  their  beauties,  and  in  Ikill  to  enrich  his  mind  with 
the  moral  wifdom  with  which  they  are  pregnant.  He  en- 
tered deep  into  the  ftudy  of  moral  philofophy.  He  became 
no  mean  proficient  in  that  philofophy  of  public  oeconomy 
and  legiflation  which  at  that  time  was  with  fingular  fond- 
nefs  cultivated  at  Glafgow.  To  the  profeflional  ftudy  of 
theology,  indeed,  he  became  firft  indifferent,  and  then 
averfe;  not,  however,  out  of  any  fcepticifm  concerning  the 
truths  of  chriftianity,  but  from  that  ftrong  paffion  which  en- 
gaged him  to  devote  his  whole  hfe,  if  it  were  poilible,  to  the 
advancement  of  mathematical  fcien\ie. 

9  The 


\iS^  ^^^>noirs  of  ihe  Lifr  hf  6f.  6oB7ji4i  ^^^1 

[  The  {!ad3'  of  mafhethatics  has  generally  lh(^  eflfeft  16  fen™ 
to  penlive  and  compnfed  habits  of  thought,  the  ftudetlt  "\Xrh'(3B 
attaches  himfelftoit  earneftly.  It  had,  at  an  early  holiJ 
this  inlkience  on  Dr.  Rob i son'.  In  focial  converfe  hfl 
I  was  the  dehghtof  his  fellow- ft  ad  ehts,  and  was  capable  of  afl 
tnuch  vivacity  and  cheerfulncfs  eveh  as  thole  among  therfB 
who  might  be  the  mofi:  innocent  of  profound  thought.  ButS 
he  delighted  to  fhut  himfelf  up  aiid  mufe  alone  in  his  chaniB 
ber,  to  fteal  out  in  folitary  walks  along  the  banks  of  thfl 
Clyde,  to  indulge  in  that  IhidioLts  melancholy  which  is  l« 
much  aki-n  to  true  cenius.  It  was  not  without  a  fort  oH 
friendly  violence  that  he  could  be  carried  from  this  erhploy^ 
tnent  of  his  hours  away  into  fociety.  But  his  cdiiverfatioiiM 
when  h6  could  be  brougbt  alnong  the/n,  was  too  efigagin^P 
Tiot  to  invite  his  companions  often  ihus  to  break  iii  ujX)n, 
what  they  thought^  the  extreme  fevcrity  and  reclufencfs  of 
his  ftudies. 

He  Was  contemporary  as  a  fludent  in  the  univerfity  of 
Glafgow  with  a  ntirrrber  of  gentlerneil,  profellors  and  ftu- 
dcnts,^  who,  like  himfelf,  will  eve^  be  diftinguiflifed  amon^ 
(he  ftvil  ornaments  of  the  age  to  which  they  belong.  He  ob- 
tained the  friend (h-ip  of  Mr.  WindrAi^i,  lately  Secfetarj  dl 
IVar,  who  wastheii  acqui^ing,  under  McIlAr  aixf  S-mith, 
ihe  principles  of  political,  cectmicnical,  ahd  legiflative  phi- 
lofophv.  Richardson,  fince  eminerit  as  d  poet,  a  critic, 
a  philofopher,  and  a  profcflbr^  about  that  time  finifhcd  his 
ftudies  at  Glafgow,  and  went  to  Ruffia  in  the  family  of  th6 
late  Lord  CatHcart,  the  Britrfh  AnibaiTador  to  that  Court. 
Dr.  John-  Gillies,  the  learned  interpreter  of  Arif!otle, 
tvas-tii^n  Entering  faccefjrfully  upon  the  ftudies  in  which  hd 
has  become  fince  lb  eminent.  Dr.  Robison  lived,  ford 
time,  iii  the  houfe  of  Priricipal  Leeciiman,  one  of  tht^  frroft 
piou^,  learned,  and  libehd-minded  divines,  that  adorned  an^ 
religious  eftablilhment  in  the  eighteenth  ccntniy. 

The  civilization  of  Russia,  as  far  as  it  has  advsfnced, 
has  been-  the  work  chiefly  of  the  Ger7nn'hs  and  the  Scots, 
Her  Imperial  Majeftv,  Catherine  the  Second,  was  then  re- 
viving the  great  naval  dctigns  of  Peter  (he  f'irll.  She  was, 
^r  that  end,  defirous  to  ellablifh  matrine  fchools,  in  whicli 
young  fea-officers  might  be  inftrufted  in  thofe  parts  of  ma- 
thematics without  which  a  fhip's  reckoning  cannot  b6 
kept,  obfervations  cannot  be  made  at  fea,  nor  can  the  duties 
of  a  'naval  enti;iucer  be  performed.  By  the  intervention,  we 
believe,  of  Lord  Cathcart,  an  invitation  from  the  Ruilian 
Government  was  fent,  to  draw  a  number  of  young  mathe- 
maticians from  the  uaiverfities  of  Scotland,  to  teach  in  thofe 
6  marine 
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ftiarinfc  fchools.  Dr.  Ri.bisox,  glad  to  efcape  from  tlie- 
logy  to  the  proffflional  purfiiit  of  mathematics,  was  one  of 
the  foremoft  to  embrace  the  invitation.  He  went  front 
Glafgow  to  St.  Peterfburgh  ;  and  entered  foon  after  npon  his 
functions,  as  the  mathematical  teacher  in  a  marine  fchool,  \\>t 
believe,  at  Cronrtadt. 

In  teaching  mathematics  be  wa^  employed  to  his  wifhes; 
bnt  he  foon  felt  it  exceedingly  irklome  to  pafs  his  days  in  ex- 
plaining the  firft  fimple  elements  of  that  fcience,  to  youths 
rude,  turbulent,  carelefs,  and  illiterate,  and  in  whofe  native 
language  he  had,  for  a  time,  fome  difficulty  to  make  himfelf 
readily  underftood.  The  emoluments  of  his  appointtnent 
were  comparatively  fmall ;  and  the  manner  of  living  differed 
fo  much  from  that  to  which  he  had  been  accuftomed  in  Scot- 
land, as  to  be  coniiderably  difagreeable  to  him.  He  found 
that,  for  his  favourite  fcience,  he  had  made  a  great  facrifice, 
«nd  had  actually  gone  into  a  painful  exile. 

Yet  he  was  not  without  experiencing  fome  flattering  con- 
folations  ;  his  addrefs  and  perfonal  appearance,  uncommonly 
graceful  and  ftatelv,  befpeaking  rather  a  military  man  of 
high  rank,  than  an  ohfcure  mathematician,  recommended 
him  to  the  polite  notice  of  the  belt  company  wherever  ht 
had  occafion  to  appear.  He  had  become  in  Scotland  A 
freemafon;  and  his  connexion  with  that  fraternity  intro- 
duced him,  with  advantage,  to  many  refpe6lable  perfon^ 
who  were  entluifiafls  for  freemafonry  in  Ruffia.  There 
were  at  St.  Peterlburgh  fome  ScottiOi  merchants,  men  of 
pleafing  manners  and  liberal  education,  who  knew  how  t<* 
eftimate  merit  and  talents  like  Dr.  Roiiiso^'s,  at  their  juft 
value;  and  were,  therefore,  ever  ready  to  dillinguifh  him  by 
every  agreeable  civility  in  their  power.  Of  thefe,  he  de-* 
lighted  chiefly  in  the  focicty  of  Mr.  Pouter,  a  gentle- 
man who^  after  palfrng  like  himfelf  with  the  highelt  fcc- 
cefs  through  a  complete  couife  of  academical  (hidy,  had 
been  led  by  the  circum (lances  of  bis  life  to  en<ifltre  iil  trad^ 
at  St.  Peterfburgh ;  and,  with  manners  the  moft  amiable  and 
the  bed  of  hearts,  unites  fuch  a  knowledge  of  books  with 
fo  much  of  deep  infight  into  the  human  charadler  in  all  its 
diverfities,  and  liich  a  fkill  in  the  modes  of  bufmefs,  as  qne 
ihall  very  rarely  find  together  in  one  man  in  any  country, 
•r  in  any  condition  of  life. 

But  it  was,  above  all,  in  the  purfuit  of  mathematical  and 
philofophical  difcovery  that  Dr.  Kobison  found  his  hail 
refource  for  amufement  in  Rulfja.  An  occafion  fortunately 
arofe  to  enable  him  to  turn  that  difcovery  to  advantage.  A 
Plan  was  required  by  the  Emprefs,  according  to  which  the 

imperial 
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Imperial  palace  might  be  the  mod  conveniently  and  certainty 
ilipplied  with  water.  Dr.  Robison,  putting  his  mathe- 
matical fkill  to  ufe,  as  a  civil  engineer,  offered  a  plan  that 
was  preferred  to  a  variety  of  others  which  the  fame  occafioii 
produced,  A  more  honourable  appointment,  prefent  emo- 
luments confiderably  augmented,  and  the  grant  of  a  mode- 
rate penfion.  for  life,  were  his  rewards  for  a  fervice  fo  ac- 
ceptable. 

AIJ  this,  however,  could  not  make  him  prefer  Ruffia  to 
the  remembrance  of  Scotland ;  and  his  deiire  of  return  to  his 
native  country  was  at  length  fulfilled.  He  was,  about  25 
years  fince,  upon  the  death  or  retirement  of  Mr.  Russel, 
invited,  in  confequence  of  the  high  reputation  to  which  he 
had  attained,  to  fill  the  chair  of  natural  philofophy  in  the 
univerfity  of  Edinburgh. 

High  expeftations  had  been  raifed  of  extraordinary  abi- 
lity to  be  difplayed  in  his  Icdlures  in  that  fituation.   'ft  was 
amply  gratified.     The   writer  of  this  fkctch  heard  his  lec- 
tures in  the  fefilon  of  1780-81,  and  in  fome  feffions  fubfe- 
quent ;  and  it  is  but  jultice  to  own,  that,  in  accuracy  of  de- 
finition, in  clearnefs,  brevity,  and  elegance  of  demonftration, 
in  neatnefs  and  precifion  in  experiments,  in  the  comprehen- 
livenefs  of  his  courfe,  extending  to  every  branch  of  phyfics 
and  of  mixed  mathematics,  and  even  in  fullnefs  of  detail  in 
^ach  particular  divifion,  a  more  perfect  fyftem  of  academical 
Ie6lures  is  not  to  be  eafily  imagined.     Yet,  as  men  of  great 
original  genius  in  fcience   cannot  eafily  endure  to  dwell    for 
ever  in  the  detail  of  its  fimplell  and  moft;  familiar  elements; 
as  they  find  it  often  diflicult  to  confine  themfelves  to  the  ufe 
of  thofe  media  in  reafoning  and  demonftration   which   are 
alone  iiatelligible  to  ignorance  ;   as  their  natural  march  of 
thought  is  not  feldom  too  bold  and    rapid  to  be  clofely  fol- 
lowed by  genius  and  knowledge  much  lefs  than  their  own  ; 
not  a  few,   even   of  the  moft  ingenious  of  Dr/Ro bison's 
hearers,  were  found,  at  times,  to  complain,  that  they  could  not 
always,  with  clear  underfianding,  purlue  him  through  thofe 
feries  of  demonltration  of  the  truths  in  mixed  mathematics, 
with  which  his  lectures  were  filled.     He  heard  their  com* 
plaints  wAth  kindnefs,  and  endeavoured  to  accommodate  his 
inllru^lions  ftill  nu)re  and  more  to  their  apprchenfion.     Cut, 
till  Mr.  Playfair,   the  prefent  Profefi'or  of  mathematics 
\\\  that  univerfity,  had  perfuaded  the  young  men  intending  to 
fludy  natural  philofoplu',  to  pay  much  more  previous  atten- 
tion than  had  been  ufual  to   pure  mathematics,   the  fubje^t 
of  the  complaint  was  never  entirely  removed. 

When  the  Royal  Society  of  EdixNbukgh  was   in- 
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fli tilted ;  Dr.  Bojbison  was  perfuaded  by  the  members  to 
undertake  the  duties  of  Secretary  to  its  philofopbical  clafs. 
He  has  difcharged  them  in  a  manner  highly  honourable  to 
himfelf,  and  uleful  to  the  views  of  the  Society.  He  has  en- 
riched fome  of  the  printed  volumes  of  its  Transactions 
with  papers  which  lignally  difplay  his  profound  knowledge, 
and  the  wide,  vigorous  grafp  of  his  genius  as  a  philofopher 
and  mathematician. 

,  In  his  zeal  to  promote  mathematical  fcience,  particularly 
in  its  application  to  the  ufeful  arts,  he  condefcended  to  con- 
tribute to  the  laft  edition  of  the  Encyclopedia  Brit  an- 
isic a  the  greater  part  of  its  articles  in  mixed  and  pure 
mathematics.  They  have  been  unanimoufly  diftinguifhed, 
throughout  Europe,  as  infinitely  the  beft  of  the  original  ar- 
ticles in  that  compilation.  The  Supplement,  alfo,  which 
has  been  fince  added  to  it^  owes  fome  of  its  bed  materials  to 
his  hand. 

Havinor  been  led  to  think  that  the  combination  of  the 
Freemasons  might,  in  this  revolutionary  age,  be  abufed 
to  dangerous  purpofes,  he  broke  oif,  fome  years  fince,  his 
connexion  with  that  fraternity;  and  wrote  and  publifhed  an 
eloquent  book  to  explain  the  grounds  of  his  fears,  and  the 
reafons  of  his  feceffion.  We  prefume  not  to  judge  between 
him  and  his  opponents  in  this  matter  :  but  it  will  be  fortu- 
nate if  the  Freemafons  (hall,  with  one  accord,  confpire  to 
prove  that  he  has  misreprefented  them,  by  the  loyalty  and 
peaceable  patriotic  rectitude  of  their  conduft,  in  every  part 
of  the  world. 

Soon  after  his  return  from  Ruflia  he  entered  Into  the  mar- 
ried ftate,  and  is  now  the  father  of  a  promifino:  family. 
Some  of  his  children  are  now  grown  up,  and  fettled  in 
life. 

For  a  confiderable  number  of  years  the  ftate  of  his  health 
has  been  uncertain  and  languid.  But  nothing  could  induce 
him  to  any  continued  remillion  from  thofe  ftudies  iu  which 
he  delights  and  excels. 


I 


LVIII.  On  Bleaching,     By  a  Correfpondent, 
To  the  Editor  of  the  Philojophical  Magazine, 

SIR, 


N  your  lail  number  for  July,  p,  T02,  in  O'Reilly's  efTay  on 
bleaching,  it  is  directed,  if  a  bright  whitenefs  be  required, 
Vol.  X.  Z  that, 
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that,  after  each  proccfs  of  vapouring,  the  ftuffs  be  rinfcd  '^  al- 
ways in  water  a  littley©^?^,  rrjade  with  202;.  of  that  fubftance 
for  each  lb.  of  wool."     It  may  be  neceffary  to  caution  thofc 
who  have  never  made  any  experiments  in  bleaching  with  ful- 
phureous  acid  vapour,  that  loap  even  of  the  very  bed  quality 
will  always  give  the  ftuffs  zyelloiu  tint,  and  that  too  though 
it  be  ufed  in  only  i-4th  the  quantity  here  prefcribed.     In* 
deed,  from  a  number  of  experiments  made  about  three  years 
aco,   (which  I  now  quote  from  memory)   I  am  convinced, 
that  to  attain  a  bright  white,  by  the  ufe  of  foap  after  the  ful- 
phureous  acid,  will  be  a  very  difficulty  if  not  impracticable, 
attempt.     Offilk  I  may  venture   to  fpeak  more  pofitively  j 
that  the  brighteft:  white  poffible  to  be  made,  cajinot  be  pro- 
duced whtre/oap  has  been  ufed  after  the  fulphuring  procefs. 
It  is  in  vain,  however,  to  have  recourfe  to  the  expenfive  and 
dubious  effort  of  foap,  when  weak  alkaline  leys  are  equally 
fafe  for  the  ftuffs,  much  cheaper,  and  much  more  certain  of 
producing  a  bright  white.     In  fome  peculiar  kinds  of  (ilk, 
where  the  fulphureous  acid   vapour,    (applied  nearly  in  the 
fame  manner  as  directed  in  O'Reilly's  valuable  cffay)  the  oxy-i- 
muriatic  acid,  with  foaps  and  alkaline  leys,  have  all  failed  to 
produce  a  bright  white,   it  has  been  effecSled  by  a  mixture  of 
iulphuric  and  muriatic  acids,  diluted  fo  as  not  to  impair  the 
texture  of  the  cloth.     The  proportions  of  the  latter  I  cannot 
flt  prefent  fpecify. 

J.  A.  B, 

Tokenhoufe-Yard,  Aug.  25,1801. 


X«IX.    Fa^s  ref peeling  ihe    Tranjilion  of  a  Specirs   of  Fly^ 
\y^frQm  the  Chryfalid  to   the   Volatile  i^t ate.     By  Mr,  Jous 
'  Snart,  Optician  *. 


SIR, 


TTooley-Street,  London,  (No.  209,)  Aug.  ii%. 
HE  following  particulars,  the  refult  of  feveral  hours  ob- 
fervation,  which  1  made  upon  the  development  of  a  fpeciesof 
^y  from  the  chryfalis  or  pifcatory  to  its  volatile  ftate,  may 
prove  acceptable  to  vour  readers ;  and  the  more  fo  as  it  feldom 
happens  that  people  chance  to  be  in  thofe  circumilances 
which  can  make  them  vvitnefs  the  faCts  I  mean  briefly  to 
defcribei : 

June  7th,  being  Sunday,  Fahrenheit's  thermometer  at  75°, 
I  obferved  in  a  water-but,  which  had  not  been  cleanfed  for 
(lurar  three  weeks,  a  fmall  aniiulated  and  variegated  worm 

.**  Communicated  by  ilie  Author. 

rifing 
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rifing  to  the  top  of  the  water,  as  if  the  latent  fire,  by  kindling, 
had  diminiflied  the  fpecific  gravity  of  the  body,   (which  in 
length  was  about  four  lines,  and  in  diameter  one  line);  foon. 
after  T  faw  another,    and  another  yet  appeared,  until  there 
might  be  about  twenty  of  them,  all  formed  alike  ;  i.  e,  large 
toward  the  head,  with  a  tuft  of  fine  white  hair  ifluing  from 
each  fide  of  the  appa:-cnt  mouth.     The  fight  being  novel  1 
took  my  fiation,  and  a  few  good   magnifiers  to  watch  the 
event  ;  for,  feeing  fo  vigorous  an  exertion  in  each  one,   and 
in  fo  uncommon  and  frantic  a  way,  as  the  delicacy  of  their 
mufcles  did  not  feem  equal  to  fupport  long,  I  anticipated  a 
cataftrophe  of  fome  kind  or  other.     I  had  the  curiofity  to 
touch  feveral  to  try  what  effeft  it  would  produce,  and  found 
it  a  ftimulus  adding  new  energy  to  their  already  amazing 
agility.     They  continued  thefe  violent  contortions  and  dila- 
tations until  they  appeared  quite  fpent ;  in  the  la  ft:  effort,  how- 
ever, and  after  a  fudden  contra6lion,  and  as   fudden  an  ex- 
panfion,  with    a  kind  of  wriggle   (they  have  no  fins),  the/ 
would  come  quite  to  the  furface  of  the  water,  and,  an  intelline 
motion  taking  place,  a  cleft  began  to  appear  upon  the  back 
part  of  the   head  of  this  little  amphibious  creature,  out  of 
which,  to  my  great  aftonifhment,  I  faw  emerging,  as  if  pro- 
pelled by  an  inward  fcrew,  a  creature  quite  of  another  ele- 
ment, form,  and  quality  ;  in  a  word,  a  gregarious  fly,  a  gnat ; 
from  which  I  ji^^dged,  (not  underftanding  the  metcmpfychofis)    • 
that  the  ova  mufl^  have   been  depofited  in  the  mud,  and  that 
in  this  bed,  under  the  agency  of  the  parent  fly,  or  perhaps 
nature,  the  nidification  was  performed  while  the  incubation 
was  perfe6led   by  the  water  and  fun ;  the  laft  of  w  hich  had 
now  beftowed  its  quickening  influence,  and  revived  them  from 
their  torpid  ftate.     The  confines  ot  their  prifon,  wherein  both 
wings  and  legs  were  contracted  and  bound   down   to  their 
bodies  in  a  very  fmall  compafs,    (as  I  have  ftated  above)  be- 
ginning to  rend  afunder,  at  firlt  appeared  their  beautiful  an- 
tenna: (if  males),  or  more  beautiful  plumage  (if  females) ;  next 
the  two  palj)i  or  feelers,  and  as  many  bold  and  reticulated  eyes, 
whofe  prominence  is  fuch  as  to  give  the  pofleflTor  the  privi- 
lege of  commanding  near  a  whole  fphere  at  one  view  ;  with 
this  ocular  advantage,  together  with  wings  and  fling,   com- 
penfation  is  pretty  well  made  for  the  weaknefsof  then-  bodies, 
and  the  brevity  of  life,  at  leafl,  fo  as  to  fet  .ihena  upon  a  level 
with  more  promifing  creatures  ;  the  head  being  now  wholly 
advanced,  the  body  next  appears  with  wings  and  legs,  whicti 
heretofore  were  bound  \\\^  m  a  kind  of  fuathinff,  but  now  re- 
joice to  unfold  ihemfelves  and  acH  according  to  their  different 
fuadions,  the  legs  as  fupporters,  the  wings  as  fails,  \\  hich 

Z  2,  immediately 
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immediately,  nautilus  like,  are  fpread  to  wanton  in  the  breeze. 
And  nowjwhollv  emancipated,  they  (tretch  their  filken  pinions^ 
and  launch  forth  to  run  a  new  career,  and 

Exulting  fpread  the  wing  to  fly  aquatic  care. 
Then  .fpurn  the  narrow  ceil,  and  faR  the  buxom  air; 

while  the  lifelefs  cuticle,  in  form  a  fhark,  in  texture  like  the 
pith  of  a  quill,  is  now  deferted,  and  left  to  rot  on  the  furfacc 
of  the  water,  while  its  former  inhabitant  and  prifoner  com- 
mixes with  beings  of  another  element,  and  forgets  his  bafc 
original. 

So  men  might  take  example  by  thcfe  flies. 
Leave  earthly  cares  and  emulate  the  Ikies. 

Some  few,  however,  fell  vi<Slims  to  that  element  which  had 
firll  cheriflied  them ;  for  if  by  any  accident  they  happened 
to  fall  into  the  water,  and  their  wings  got  wet,  they  were  in- 
capable of  difengaging  thenifelves  (yet  thofe  that  I  law  fo  cir- 
cumftanced  I  fet  at  liberty) :  others,  though  comparatively 
few,  came  to  the  birth,  and  were  incapable,  through  want  of 
ftrength,  to  bring  forth,  in  which  cafe  I  undertook,  by  the 
afTiftance  of  two  needles,  the  part  of  accoucheur  and  brought 
them  forth,  though  much  maimed. 

I  remain.  Sir, 

Your  obedient  Servant, 
Mr.  Tillocb,  John  Snart. 


.LX.  Brief  Accou7it  of  the  Ijlands  of  Banda*  By  a  Gen- 
tleman whofurveycd  themjince  they  came  into  the  J^oJJcJJion 
of  Great  Britain  *. 


T. 


H  E  iilands  of  Banda,  fituated  130  miles  to  the  fouth 
fouth-eaft  of  Amboyna,  are  ten  in  number,  viz.  Banda  Neira, 
ijonong  Api,  Banda  Lantoir,  Pulo  Ay,  Pulo  Rondo,  Ro- 
fyngen,  Pulo  Pifang,  Craka,  Capella,  andSonangy;  of  thefe, 
Banda  Neira  is  tlie  feat  of  the  fupreme  government  of  the 
whole.  In  Gonong  Api  there  is  a  volcano  which  conftantly 
emits  fmoke,  fometimes  accompanied  with  a  crackling  noife  : 
the  furface  of  the  ifland  is  covered  with  a  quantity  offulphur 
and  chalk.  There  is  no  vegetation  whatever  on  upwards  of 
one-third  of  the  eminence  on  which  the  volcano  is  lituated  : 
ihere  is  a  fteep  defccht  on  the  outfidcof  it  toward  tlie  fea,  but, 
towards  the  harbour,  the  declivity  (lopes  gradually  to  the 
water,  on  the  fide  of  which  are  fome  plantations  and  a  it-^ 

*¥ torn  the  JJiat/c  An /lual  Re^//'er  for  I  h 00. 
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flra^llng  houfes.  In  the  fpace  between  Banda  Lantoir  and 
thele  two  iflands  there  is  a  very  good  harbour,  formed  with 
entrances  both  from  the  eafi  ana  weft,  which  enable  veflels 
to  enter  it  in  either  of  the  monfoons :  thefe  channels  are  welt 
defended  with  feveral  batteries,  particularly  the  weftern  one, 
•which  is,  moreover,  very  narrow.  Between  Gonong  Api  and 
Banda  Neira  there  is  a  third  channel  into  this  harbour  from 
the  north,  but  it  is  navigable  only  to  fmall  veflels.  Pulo  Ay 
is  about  nine  miles  weft  of  Gonong  Api,  and  Pulo  Rondo 
about  four  miles  further,  in  fomewhat  a  more  northerly  di- 
rection. On  the  latter  iftand  the  Englifli  had  once  a  faftory; 
but  at  the  time  they  were  expelled  from  Amboyna  they  were 
alfo  driven  from  thence,  and  the  Dutch,  not  chooiing  to  in- 
habit the  ifland,  it  foon  ffrew  into  a  wildernefs.  Pulo  Pifang 
is  fituated  north-eaft  of  Banda  Neira  about  two  miles,  and 
yields  fome  fine  fruits,  as  well  as  mace  and  cocoa  nuts,  but 
not  any  nutmegs.  Rofyngen  is  about  feven  miles  to  the 
fouth-eaft  of  Banda  Lantoir;  it  produces  mace  and  yams, 
and  feeds  fome  cattle.  The  convicts  of  Amboyna  ufed  to  be 
kept  on  this  ifland,  and  were  compelled  to  cultivate  the  land 
for  the  ufe  of  the  fupreme  government.  The  other  three 
iflands  are  nothing  more  than  fmall  barren  rocks. 

The  nutmeg-tree  is  cultivated  only  in  the  four  firft  men- 
tioned of  thefe  iflands  ;  but  the  Dutch  thought  it  advifable  to 
prohibit  the  cultivation  of  it  in  the  other  iflands,  on  account 
of  their  diftance  from  the  feat  of  government,  and  of  their 
thereby  affording  greater  opportunities  of  fmuggling.  The 
ifland  of  Banda  Lantoir  appears  very  high  from  the  fea;  its 
hills  are  fteep,  and  from  the  top  of  them  there  is  a  fort  of 
table  land,  which  extends  nearly  from  one  end  of  the  ifland 
to  the  other.  The  Banda  iflands  are  all  high  ;  but  Gonong 
Api,  which  rifes  1940  feet  from  the  fea,  is  the  higheft  of  them. 

The  foil  of  all  thefe  iflarids,  except  that  of  Gonong  Api, 
whieh  is  for  the  moft  part  lava,  is  an  exceedingly  rich  black 
mould,  every  where  covered  with  trees,  chiefly  nutmegs.  The 
almond-tree  grows  in  great  plenty,  and  is  very  ufeful,  as  well 
for  the  fhelter  it  affords  th'e  nutmeg- trees,  as  for  the  fruit  it 
yields.  There  are  alfo  fandal-wood  trees,  and  a  variety  ot 
others  which  grow  wild.  Near  the  fea  flde,  round  the  dif- 
ferent iflands,  trees  of  all  kinds  are  permitted  to  grow,  as 
they  are  confidered  ufeful  in  keeping  oflf  the  fpray  of  the  fea 
in  ftormy  weather  from  the  nutmeg- trees,  which  is  very  pre- 
judicial to  them. 

The  principal  fortification  in  the  Banda  iflands  is  Fort  Naf- 
fau,  which  is  fituated  on  the  fouth  fide  of  Banda  Neira ;  it  is 
a  fmall  fquare  fort,  with  a  wet  ditch,  defended  by  a  horn- 
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work  towards  the  fea.  In  this  fort  the  troops  are  quartered,' 
and  the  public  granaries  are  kept ;  but  the  (lorehoufes  for 
the  nutmeff  and  mace  are  on  the  outfide  of  the  fortrefs, 
and  fituated  near  the  government  houfe.  Above  FoVt  Nafl'au, 
on  an  eminence,  (lands  the  cadle  of  Belgica  * ;  an  old  pen- 
tagon with  round  towers  at  the  angles,  and  a  furrounding 
wall  with  fmall  baftions;  but  it  has  no  ditch  :  it  is  laid  to 
have  been  built  by  the  Portuguefe.  The  next  fortrefs  of  any 
confequence  is  fituated  on  the  ifland  of  Banda  Lantoir,  and 
is  called  Fort  Holandia.  It  commands  the  weftern  entrance 
into  the  harbour  of  Lantoir;  but  the  works  are  very  flimfy, 
and  quite  defencelefs  towards  the  land. 

Ai  a  firft  view,  the  fituation  of  this  fortrefs  appears  infi- 
nitely preferable  to  that  of  any  in  thefe  idands  for  the  refi- 
dence  of  the  fupreme  government,  not  only  on  account  of  its 
being  the  flrongeft,  and  the  moft  commanding  fituation,  but 
from  this  ifland  being  the  largeft,  as  well  as  the  richeft,  in 
refpe^l  to  the  produce  of  fpices.  Its  unhealthfulnefs,  however, 
proves  a  fufficient  objection ;  and  numbers  of  houfes,  now 
mouldering  into  decay,  fhow  that  the  experiment  has  been 
tried,  and  found  not  to  anfwer :  moreover  tlie  water  is  faid 
to  be  bad,  and  the  vapour,  which  fometimes  defcends  from 
the  volcanic  mountain  of  Gonong  Api,  is  reprefented  as  being 
particularly  noxious.  Thcfe  circumftances  feem  to  be  con- 
firmed by  the  experience  of  the  Wirtemberg  company,  who 
formerly  garrifoned  this  fort;  and  out  of  a  hundred  men 
eight  died,  and  forty  fell  fick,  in  the  courfe  of  two  months. 

Befides  the  above-mentioned  forts,  there  are  a  number  of 
redoubts  and  military  polls  all  round  thcfe  iflands,  for  the 
purpofe  of  preventing  Smuggling,  and  of  prote(Slingthe  plant- 
ations and  the  villages  fituated  on  the  fliores  againft  the  pre- 
datory invafions  of  the  Papoo  pirates,  who  infefi:  thefe  fcas  in 
large 'prows,  and  frequently  land  and  carry  off  the  inhabit- 
ants, and  whatever  elfe  tney  can  take  by  furprize,  though 
they  are  felJom  hardy  enough  to  attack  where  refiftance  may 
be  expefttd.  The  two  redcM.ibts  of  Kyk  and  the  Kap,  both 
lituated  on  the  fouth  fide  of  Gonong  Api,  were  originally  in- 
tended to  defend  the  weft  channel  of  Lantoir  harbour;  but, 
owing  to  the  irruption  of  the  volcano  in  1778,  at  the  fame 
time  that  a  dreadful  hurricane  laid  wafie  the  whole  of  the 
iflands,  the  lava  flowed  down  in  fuch  quantities  as  to  form 
a  confiderable  promontory  between  thefe  batteries  and  the 
channel  tbey  were  intended  to  defend,  fo  that  they  are  now, 
in  a  great  degree,  ufelefs.     Some  material  improvements, 
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however,  which  have  been  recently  made  to  the  batteries  of 
Batavia  and  Sebergorberg,  have  put  the  weftern  channel  into 
a  ftate  of  fecurity  ;  and  a  new  battery,  which  has  been  erected 
oa  the  north-eall  part  of  Banda  Neira,  renders  it  a  difficult 
matter  to  force  an  entrance  into  the  harbour  by  the  eaftern 
channel. 

The  frame  of  this  s:overnment  is  different  from  that  of 
Amboyna;  the  whole  fociety  confifts  of  the  company's  ferv- 
ants,  fome  burghers,  and  flaves.  The  fole  obje6t  of  their 
attention  being  the  care  and  cultivation  of  the  nutmeg-trees, 
the  affairs  of  government  cannot  be  fuppofed  to  be  very  com- 
plicated :  neverlhelefs  it  is  at  prefcnt  a  diltincl  eftablifliment, 
confiding  of  a  governor,  a  council  of  three,  and  a  fecretary, 
together  with  a  regular  court  of  juftice  as  at  Amboyna;  but 
the  governor  of  Banda  not  being  fubjeft  to  the  check,  much 
lefs  the  control,  of  any  fupenor  authority,  his  will  may  be 
juftly  confidered  the  only  law  of  the  fettlement. 

The  Dutch  company  were  the  abfoUue  proprietors  of  the 
foil,  as  well  as  of  the  (laves  who  cultivate  it.  The  rearino:  of 
the  nutmeg-tree  being  the  only  obje6t  in  view,  thofe  iflands 
that  produce  it  are  divided  into  a  number  of  plantations,  or 
parks,  as  they  are  termed,  which  are  fuperintended  by  native 
burghers,  defcendants  of  the  Dutch,  who  originally  fettled 
in  thefe  iflands.  A  certain  number  of  flaves  belonging  to 
the  company  is  allotted  to  each  park,  whom  the  park-keepers 
employ  in  the  cultivation  of  the  nutmeg-trees.  They  are 
ordered  to  fend  daily  two-thirds  of  their  flaves  to  the  parks  to 
clear  the  trees  and  to  gather  the  ripe  fruit,  as  well  as  to  pick  up 
all  that  may  have  fallen  from  the  trees  in  the  night:  for  this 
piirpofeeach  flave  is  furniflied  with  a  fmall  bafket  and  a  hoe. 

When   the  nutmegs  are  brought  in,  the  mace  is  flripped 
off*,  and  kept  in  bafliets  to  dry  in  the  fun;  and  the  nutmegs 
with  fliclls  on,   are  put  into  a  drying- houfe  allotted  for  the 
purpofe,  where  they  remain,  on  hurdles  expofed  to  the  in-  ' 
tluence  of  a  flow  tire,  and  to  fmoke,  for  about  three  months; 
when  they  are  dry,  their  fliells  are  broken,  and  the  fruit  put: 
immediately  into  chunam  or  lime,  which  is  necefl"ary  to  pre- 
ferve  them  from  worms  and  other  infe6ls.     It  requires  much, 
experience,  as  well  as  a  confiderable  degree  of  judgment,  to 
afcertain  the  precife  time  that  they  fliould  be  fuffered  to  re- 
main in  the  lime;  for  if  they  be  taken  out  too  foon  they  are 
worm-eaten,  and  if  left  too  long  in  it,  they  are  burnt  up,  and 
rendered  ufelefs.     After  the  nutmegs  are  taken  out  of  the 
lime,   they  are  cleaned   and  packed  up  in  rattan   bales  of 
a^oolb.  ready  for  being  (hipped.     The  mace  is  delivered  into, 
ftorehoufes   ^very  month,   and    the    nutmegs    every    three 
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rhonths :  they  are  both  paid  for  on  delivery,  the  mace  at  75. 
ftivers  per  pound,  and  the  nutmeg  at  a,'.  From  this  price, 
however,  a  dedu6lion  is  made  of  17  per  cent,  from  the  weight 
of  the  fpices;  to  per  cent,  in  favour  of  the  company  as  an 
acknowledgment  of  their  right  to  the  foil,  and  7  per  cent,  in 
favour  of  the  fervants  of  the  company.  The  7  per  cent,  is 
an  old  cuftom  ;  but  the  additional  10  per  cent,  has  only  been 
levied  a  few  years  previous  to  the  arrival  of  the  EngliQi. 

The  quantity  of  nutmegs  and  mace  produced  for  feveral 
years  pa(t,  has  been  inconiidcrable,  owing  to  an  unaccounta- 
ble inattention  in  the  colle6lion  of  them.  But  fince  the  ar- 
rival of  Mr.  Boeckholtz,  the  late  Dutch  governor,  the  pro- 
duce was  fo  much  increafed,  that  the  half-yearly  collection 
which  was  found  in  ftore  when  taken  pofleffion  of  by  the 
Englifti  in  1796,  amounted  to  81,618  lb.  ot  nutmegs,  and 
23,385  lb.  of  mace.  This  was  the  fird  half  year's  crop  (ince 
Mr.  Boeckholtz's  government  had  commenced;  the  crop  of 
the  half  year  following  equalled  it  in  quantity  ;  and  m  future 
years,  under  proper  management,  the  quantity  prodnced  may 
with  confidence  be  fuppofed  to  average  6co,ooo  pounds  of 
cloves,  and  200,000  pounds  of  nutmegs — an  eltimate  founded 
upon  the  mod  moderate  computations  of  the  molt  experienced 
and  bed  informed  perfons  in  the  Spice  iflands. 

The  nutmeg-tree  grows  to  the  fize  of  a  pear-tree  ;  its  leaves 
refemble  thofe  of  the  laurel ;  it  begins  to  bear  fruit  at  ten 
years  growth,  and  the  fruic  improves  in  quality  and  incrcafcs  in 
quantity  until  the  tree  has  attained  tlie  age  of  a  hundred  years. 
It  requires  to  be  fecurely  fheltered  from  the  hurricanes  to 
which  thefe  iflands  are  fometimes  expofed  ;  for  many  cf  the 
nutmeg-trees  are  fituated  on  the  fteepeft  (ides  of  the  hills, 
where  they  cannot  take  deep  root,  and  by  confequence  are 
likelv  to  be  torn  up  by  fudcien  gulls  of  wind.  It  is  alTerted 
that  *^he  chief  lols  which  the  nutmeg  plantations  fuit^ained  by 
the  hurricane  in  1778,  was  in  confequence  of  a  grt:!t  many 
of  the  almond-trees,  which  had  afforded  them  ihelter,  having 
been  cut  down. 

The  nutmeg,  when  ripe  on  the  tree,  has  both  a  very  curious 
and  beautiful  appearance :  it  is  about  the  fize  of  an  apricot, 
and  nearly  i^f  a  fimilar  colour,  with  the  Jame  kind  of  hollow 
mark  all  n^und  it ;  in  fliape  it  is  fomewhat  like  a  pear  :  when 
pe^feftly  ripe,  the  rind  over  the  mark  opens,  ?nd  difcovers 
the  mace,  of  a  deep  red,  growing  over  and  covering  in  part 
the  thin  (hell  of  the  nutmeg,  which  is  black. 

There  are  perfons  called  forefters  who  fuperintend  the  parks 
and  the  drying  of  the  nutmegs  and  mace.  They  are  dire<5ted 
to  make  regular  reports  to  the  governor  refpctting  the  ftate  of 
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the  different  parks,  and  of  the  quantity  of  fpices  which  they 
yield.  Befides  thefe  perfons  there  are  directors  of  the  parks, 
who  vifit  them  every  month  to  fee  that  the  trees  are  properly 
attended  to^  and  planted  at  regular  dirtances  from  each  other  ;\ 
and  alfo  to  obforve  whether  the  forefters  are  a6live  and  careful 
in  the  execution  of  their  duty. 

Almod  the  whole  of  thefe  iflands  being  appropriated  to 
the  cultivation  of  nutmegs,  they  neither  feed  cattle  nor  pro- 
duce grain  enough  for  the  maintenance  of  the  inhabitants. 
Like  Amboyna,  they  have  therefore  been  fupplied  annually 
from  Batavia  with  rice  and  other  articles  of  provifion. 

All  the  aforeGiid  reo-ulations  concerninp-  the  cultivation  of 
the  nutmeg-trees,  and  the  price  paid  for  the  produce  of  them, 
were  eftablifhed  by  the  late  Dutch  governor,  who  arrived 
about  fifteen  months  before  the  Engliili  took  poflTedion  of  the 
Banda  iflands.  Previous  to  his  arrival,  moft:  of  the  planters 
were  in  great  diftrefs,  having  been  charged  with  very  heavy, 
debts  incurred  on  account  of  loans  in  rice  and  money,  made 
at  different  periods,  to  the  former  governors :  and  this  cir- 
cumitance,  together  with  the  great  lofs  which  they  iuftained 
by  the  dreadful  hurricane  in  1788,  entirely  ruined  their  pri- 
vate fortunes  as  well  as  their  plantations.  In  this  diilrefsful 
iituation,  the  Dutch  government,  with  a  wicked  avarice,  ag- 
gravated their  mifery  by  compelling  them  to  deliver  their 
nutmegs  at  the  reduced  price  of  three  farthings  per  pound, 
and  the  mace  at  a  (iill  lower  rate.  Under  the  preflure  of 
this  accumulated  diftrefs,  the  fpirit  which  had  animated  their 
fathers  in  the  rude  days  of  their  favage  indepemlence  feemcd 
once  again  to  revive,  and  thev  remonftrated  in  bold  and  de- 
termined language :  they  claimed  the  lands  as  their  own  pre- 
fcriptive  inheritance,  and  a6lually  proceeded  to  portion  them 
out  to  each  other.  And  the  Dutch,  though  unfufceptible  of 
any  feelings  of  remorfe  for  their  own  oppreflive  folly,  which 
had  reduced  the  country  to  this  deplorable  condition,  had  yet 
prudt-uce  enough  to  avert,  by  conciliatory  meafures,  the  im- 
rnin'."nt  danger  which  threatened  them  ;  and  when  they  found 
that  the  fury  of  the  people  was  not  to  be  appeafed  but  by  ample 
conceflions,  they  gladly  confented  to  grant  them.  But  the 
general  idlenefs,  and  confequent  neglect  of  the  nutmeg  plant- 
ations, to  which  this  infurre6lion  had  given  birth,  reduced 
the  annual  quantity  of  fpices  from  600,000  lbs.  to  50,0  olbs, 
weight.  It  was  thought  advifeable,  therefore,  by  the  fupreme 
government  of  Batavia,  to  adopt  the  fcheme  or  reform  pro- 
pofed  by  Mr.  Boeckholtz,  and  to  appoint  him  governor  of 
the  Banda  iflands.  One  of  the  tirlt  acSls  of  his  government 
was  entirelv  to  cancel  the  old  arrcar  of  debt,  which  was  con- 
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fidered  as  due  from  fevcral  of  the  planters  to  the  company, 
and  which  moftof  them  were  little  able  to  pay  :  he  alfo  made 
fome  judicious  regulations  with  refpeA  to  the  government  of 
the  (laves.  The  price  of  the  fpices  was  likewifc  raifed  at  this 
time,  from  the  old  low  rate  to  that  at  which  it  is  now  fixed. 

The  alterations  were  luppofed  to  hold  out  great  encourage- 
ment to  the  planters  to  give  more  attention  to  the  culture  of 
the  nutmeg-trees,  and  thereby  to  increafe  the  quantity  of  the 
annual  produce.     But,  however  fpecions  this  iuppofition  may 
feem,  it  is  utterly  unfounded  in  truth ;  for  it  will  appear  evi- 
dent, from  a  clofe  examination  of  the  fubjet^t,  that  although 
the  fyftem  of  regulations  ellabliflied  by  Boeckholtz  be  co- 
loured with  juftice,  ii  in  fa6t  depends  on,  and  is  intimately 
blended  with,  the  moft  defpotic  principles,  as  the  following 
circumllanccs  will  fufficiently  explain.     The  debt  which  the 
Dutch  government  take  the  merit  of  having  cancelled  as  an 
3iSi  of  indulgence,  deferves  not  to  be  confidered  in  that  light; 
for  the  principal  part  of  it  was  incurred  on  account  of  rice 
and  other  articles  of  provifion  given  to  the  planters  for  their 
own  ufe  and  for  that  of  their  (laves,  and  without  which  they 
would  have  peri  (Bed  and  the  fettlement  have  been  annihilated. 
And  for  this  debt  the  planters  certainly  never  expected  to  be 
made  accountable,  having,  at  the  time  they  received  it,  con- 
fidered it  as  a  donation  upon  which  their  exiftence  depended. 
As  to  their  other  debts  on  account  of  loans  of  money,  8cc. 
thouuh  there  were  fome  individuals  who,  from  idlenefs  and 
inattention,  were  in  low  circumftances,  and  unable  to  dif- 
charge  them  without  mortgaging  their  little  property,  yet 
the  greater  part  of  the  planters  v/ould  have  much  rather  con- 
tinued in  pol^edion  of  their  parks,  and  paid  thejuft  demands 
upon  them,  than,  under  colour  of  remi(rion  of  ihefe  debts, 
be  deprived  of  that  which,  from  long  undifputed  po(reHion, 
they  confidered  as  their  a6lual  right.     Befides,  it  appears 
that  fome  of  the  planters  had  purchafed  their  land  from  the 
company;  and  for  the  company,  therefore,  to  repolTels  them- 
felves  of  thofc  lands  by  compulfion,  was  an  aft  compounded 
of  wanton  infult,  treachery,  and  tyranny,  which,  as  it  jufti- 
fied  the  moft  exemplary  vengeance,  fo  it  demands  the  fevered 
reprobation. 

In  the  four  iflands  which  produce  nutmegs,  there  are  fifty- 
feven  plantations,  and  1708  Haves ;  but  there  is  no  regularity 
either  in  the  divifion  of  the  plantations  or  in  the  diftribution 
of  the  flaves :  and  it  would  be  one  of  the  moft  eflential  fteps 
towards  the  improvement  of  ihefe  iflands  to  make  an  accurate 
furvey  of  them,  to  have  the  plantations  better  proportioned, 
and  their  boundaries  more  clearly  tlefined.     From  the  beft 

•  information. 


Brief  Account  of  the  Iflands  of  Banda,  363 

inPormation,  it  alfo  appears  requifite  to  procure  about  800 
additional  flavcs^  in  order  to  bring  the  plantations  into  the 
highcd  (late  of  cultivation. 

The  want  of  inhabitants  in  thefe  inlands  feems  to  impofe 
the  unfortunate  neceffity  of  keeping  up  the  above-mentioned 
number  of  public  flaves;  though,  when  the  expenfe  attend- 
ing their  maintenance  is  compared  with  the  little  work  they 
perform,  they  muft  be  conlidered  as  the  moft  expenfive  people 
that  could  be  employed.  When  works  of  any  magnitude  ar& 
carrying  on,  government  are  obliged  to  hire,  at,a  very  dear 
rate,  the  few  free  artizans  who  are  willing  to  work,  as  well 
as  the  private  flaves  of  individuals,  whofe  labour  their  niafters 
turn  to  great  advantage. 

Exclufive  of  the  provifions  fent  annually  from  Batavia  to 
the  Banda  iflands,  there  is  alfo  fent  a  large  fupply  of  piece 
goods,  cutlery,  iron,  and  other  articles  of  merchandize,  which 
are  fold  by  au6lion  either  quarterly  or  at  fuch  periods  as  the 
governor  knows  the  inhabitants  are  bell  able  to  pay  for  them  : 
upon  all  thefe  articles  there  is  a  profit  of  fifty  per  cent.  The 
burgherS;,  and  Chinefe  merchants  fettled  here,  not  only  buy 
up  all  the  goods  which  are  fold  on  the  company's  account, 
but  alfo  thofe  which  are  imported  by  individuals.  For,  be- 
sides their  ow^n  confumption,  the  Chinefe  merchants  export 
the  aforefaid  articles  to  the  iflands  of  Aron,  New  Guinea, 
Ceram,  and  the  fouth-weft  iflands,  between  all  of  which  and 
the  Banda  iflands  there  is  a  conflant  traflBc  carried  on.  In 
return,  they  get  from  Ceram,  fagoe  in  bread  and  flour,  and 
fometimes  failed  deer;  and  from  Aron  they  get  pearls,  birds 
nefts,  and  tortoife  (hells.  From  thefe  iflands  they  are  alfo 
fupplied  with  flaves. 

The  iflands  which  lie  fouth-eafl:  of  Banda  are  very  low,  and 
furrounded  with  dangerous  rocks  and  flioals.  The  natives  of 
them  as  well  as  thofe  of  New  Guinea  are  extremely  treacherous 
in  their  difpofitions  and  favage  in  their  manners,  notwithfland- 
ing  which  the  Dutch  have  a  continual  intercourfe  with  them. 

The  fouth-wefl;  iflands,  as  thev  are  called,  are  feven  in 
number,  the  chief  of  which  is  Kiflier,  in  which  the  rcfident 
or  governor  of  the  whole  refides.  His  garrifon  confills  of  fifty 
men,  a  few  of  whom  are  attached  to  the  adjoining  iflands. 
The  only  advantage  drawn  from  thefe  iflands  is  fome  fandal 
wood  and  falted  deer,  which  they  produce,  and  a  few  flaves 
which  they  furnifh.  The  inhabitants  of  them  are  reprefcnted 
by  the  Dutch  as  being  exceflively  ferocious.  They  appear 
to  be  a  mixed  breed,  between  the  Cofferers  of  Africa  and  the 
Fopoos,  or  natives  of  New  Guinea :  their  hair  is  neither  fo 

fhort 


3^4  Brief  Account  of  the  IJlands  of  Banda* 

fhort  or  woolly  as  the  one,  \\ox  fo  long  and  bufliy  as  the- 
other;  but  in  their  features  they  bear  a  refemblance  to  both. 

In  the  lad  account  of  the  Banda  and  fouth-weft  iflands, 
all  of  which  are  under  the  fame  government,  the  numbers  of 
all  defcriplions  of  people  were  as  follow*:  The  iflands  of 
Banda  contain  5763  inhabitants,  of  which  119  are  Europe- 
ans; and  the  fouth-w«(l  iflands  contain  38,266,  of  whom 
^322  were  natives,  who  have  been  converted  to  the  Chriflian 
faith.  From  this  fl:atement  it  appears  that  the  population  of 
ihe  fouth-wefl;  iflands  is  very  confidcrable,  though  the  Dutch 
derived  little  benefit  from  them.  Although  fo  great  a  number 
of  the  inhabitants  of  thefe  iflands  have  embraced  Chriftianity, 
yet  it  feems  to  have  had  very  little  effe6l  in  promoting  civili- 
zation among  them ;  and,  unlefs  the  Dutch  kept  pofleflion 
of  thofe  iflands,  in  order  to  prevent  other  European  powers 
from  eftablifliing  themfelves  in  any  fituation  that  might  open 
ah  avenue  of  communication  between  them  and  the  Spice 
iflands,  the  difperfing  their  troops  and  extending  their  polfef- 
lions  to  fuch  inconvenient,  unprofitable,  and  hazardous  di- 
flances,  cannot  well  be  accounted  for. 

However,  as  it  is  no  lefs  oppofite  to  the  policy  than  imfuit- 
able  to  the  difpofilion  of  the  Englifli  to  extend  their  conquefts 
from  fuch  a  motive,  or  form  eflabliflunents  on  fuch  princi- 
ples, it  is  unneceifary  to  take  thefe  iflands  under  our  conii- 
deration  in  the  following  fuggeftions,  which  we  throw  out  for 
the  better  management  of  the  fpice  trade  in  Banda. 

The  circumitance  of  Banda  having  been  hitherto  a  diflin6l 
government,  has  at  different  times  -produced  very  inconve- 
nient effe6ls;  and  the  great  diftance  of  Banda  from  the  fu- 
preme  government  of  Batavia  has  rendered  it  difficult  to  de- 
tect thofe  delinquencies  which  are  faid  to  have  exifted  for  fe- 
deral years  pall  in  the  adminiftration  of  that  ifland.  Hence 
the  governors  being  left  without  check  or  control,  and  their 
council  poflefling  merely  a  nomiiial  power,  they  attended  to 
nothing  but  their  own  private  advantage,  and  made  no  other 
ufe  of  the  authority  with  which  they  were  invefted,  but  to 
defraud  the  company  from  whom  they  derived  it :  they  not 
only  fcnt  fpices  to  the  neighbouring  iflands  on  their  own  ac- 
count, but  even  fupplied  the  natives  of  them  with  fire-arma 
and  military  flores  at  the  very  time  when  thefe  people  were 
at  war  with  the  government  of  Amboyna.  If,  therefore,  we 
confider  the  value  "of  the  Banda  iflands,  together  with  the 
evils  which  have  arifen  from  the  manner  in  which  they  have 

*  The  Aron  iOands,  though  alfo  ciepcndent  on  the  government  of  Banda, 
are  not  included  in  tliis  account  of  tilt  population. 
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be<?n  governed,  it  appears  effentkl  to  put  them  under  the 
authority  of  the  governoi' of  Amhoyna.  He  will  thereby  be 
enabled,  from  the  contiguity  of  hi«  place  of  refidence,  to 
make  himfelf  acquainted  with  all  the  occurrences  in  the  fub- 
ordinate  fettlement,  regulate  its  iritercourfe  with  the  adjacent 
countries,  furnilli  it  with  every  necelTiirv  fupply,  receive  re- 
gular returns  of  the  flate  and  produce  of  its  plantations,  and 
finally,  punifh  every  infringement  of  the  eflablidied  regula- 
tions. Bv  thefe  meaiis  the  afi'airs  of  the  Spice  iflajids  might 
be  conducted  with  an  union  and  confiilency  which  would  at 
once  extend  tl^ir  commerce  and  confolidate  their  ftrength. 

With  regard  to  the  difpute  between  the  Dutch  company  and 
the  native  burghers,  relative  to  the  i*ight  claimed  by  the  latter  of 
a  property  in  the  foil,  thoughitbehoves  the  jufiice  of  our  govern- 
ment to  invefiioate  that  claim,  it  were  little  infl:ru6live  to  our 
readers  to  enter  into  a  confideration  of  it  5  for  it  cannot  be  of 
much  confequence  to  have  it  afcertained  who  is  the  nominal 
proprietor  of  the  foil,  when  the  whole  of  its  produce  is  mo- 
nopolized by  government.  As  the  want  of  population,  there- 
fore, feems  to  be  the  greateft  hindrance  to  the  progrefs  of 
improvement,  the  planters  fliould  be  encouraged  to  increale 
the  number  of  their  flaves ;  and,  in  order  to  give  them  aa 
intereft  in  the  produce  of  the  foil,  they  ihould  have  the  pri- 
vilege of  transferring  their  property. 

The  company  are,  at  prefcnt,  obliged  to  furnifh  the  Banda 
iilands  with  rice  and  other  provifions  at  a  rate  fo  low  as  to 
fubje6l  them  to  a  confiderablc  lofs;  they  arc  alfo  liable  to  a 
vague  and  vmdefined  charge  on  account  of  new  buildings  and 
repairs  for  llorehoufes,  &c.  all  of  which,  in  the  general  fcale 
of  expenditure,  fhould  be  confidered  as  deduftions  from  the 
value  of  the  fpices.  It  would  therefore  be  not  only  a  material 
faving  to  the  company,  but  far  more  fuitable  to  the  interelts 
of  the  planters  themfelves,  to  increafe  the  price  of  the  fpicc?, 
and  make  them  chargeable  with  all  the  expcnfes  attending 
thofe  buildings  and  repairs ;  and  alfo  to  furnifh  themfelves 
with  rice,  which,  however,  the  government  muft  at  any  rate 
fupply,  but  in  this  way  would  not  lofe  by  that  obligation 
winch  neccflity  has  impofed  on  them. 

Upon  inveftigating  this  fubjc6t  with  the  mofl  impartial 
and  beO:  informed  pcrfon:>  at  Banda,  it  appeared  evident  that 
this  mode  of  arrangement  would  be  the  molt  agreeable  to  the 
people,  and  the  mott  likely  to  produce  beneficial  cfleds  to 
theltate;  and,  with  regard  to  the  increaic  neccfTary  to  be- 
made  to  the  prefcni  price  of  the  fpices,  an  addition  of  7  j«^. 
for  the  nutmegs  and  ]^d.  for  the  mace,  per  pound^  would 
fufficiently  fatibfy  the  i/lantcrs, 
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As  frnuggling  is  become  very  common  in  the  Bandj 
iflands,  and  the  company  are  thereby  defrauded  of  great 
quantities  of  fpices,  a  fevere  law  fliould  be  enabled  againf 
tUofe  who  purchafe  them,  and  the  felHng  of  them  be  mad( 
punifhable  by  the  forfeiture  of  all  the  property  of  the  delin- 
tiueiits. 


LXL   Proceedings  of  Learned  and  other  Societies. 
ACADEMY  OF  SCIENCES   AT  TURIN. 

X  HIvS  Society  has  propofed  the  following  queftions  as 
the  fubjet:t  of  two  prizes,  to  be  adjudged  on  the  23d  of  Sep- 
tember. 

I,  To  point  out  what  are  the  different  vices  contracted  b^ 
Y.'ine  calks ;   the  modifications  which  wines  experience  byJ 
vitiated  calks;  and  the  means  of  remedying  both. 

ad,  To  determine  the  phyfical  and  political  caufes  of  th< 
decay  of  the  woods  and  forefts  of  every  kind  in  the  fix  fub- 
alpine  departments ;  the  means  of  preventing  it ;  and  thof^ 
of  increafing  the  cultivation  of  timber,  efpecially  on  the  moun  J 
tainous  countries. 

BOARD  OF   AGRICULTURE. 

On  the  9th  of  June  the  Board  refolved  that  a  prcemium  ol 
'the  gold  medal  be  ofl'ered  to  each  of  the  five  perfons  who  fliallj 
in  the  mofi:  fatisfa6tory;  manner,  prove,  by  experiment,  th< 
practicability  of  cottagers  being  enabled  to  keep  one  or  tw< 
milch  cows  on  the  produce  of  land  cultivated  with  the  fpad< 
and  hoe  only,  and  who  fhall  fend  to  the  Board,  on  or  before 
the  firfl:  of  January  1803,  the  beft  accounts  of  fuch  "experi- 
liients  ;  detailing, 

I.  The  expenfe  of  erecting  the  cottage,  flied,  and  an] 
Other  building  thought  neceffary. 

a.  1  he  expenfe  of  providing  the  (lock  and  tools  neceffary* 

3.  The  extent  of  land,  and  nature  of  the  foil,  occupied. 

4.  The  expenfe  of  digging  and  fencing  the  land. 

5.  The  rent,  taxes,  &cc.  paid  for  the  fame  by  the  cottager. 

6.  The  courfe  of  cropping  that  has  been  adopted.  • 

7.  The  quantity  and  value  of  each  of  the  different  crops. 

8.  How  the  cottager  and  his  family  are  maintained,  an< 
how  they  manage  to  culdvale  the  ground,  and  to  harvet 
the  different  crops. 

9.  How  the  cow  is  maintained  during  the  year^  and  \vba]( 
profit  is  derivtd  from  it. 

10.  What 
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.  10.  What  pre^t  is  derived  from  pigs,  poultry,  and  other 
articles. 

11.  How  many  days  they  were  enabled  to  labour  for  other 
people.     And 

12.  How,  on  the  whole,  the  plan  has  been  found  to 
anfwer. 

N.  B»  The  Board  refervfes  to  itfelf  the  power  of  withhold* 
ing  any  praemium  when  the  communication  or  communica- 
tions are  not  deemed  fufficiently  important  to  merit  the  re- 
ward. 

The  manufcript,  he,  fent  in  claim  of  praemiums  to  remain 
the  property  of  the  Board. 

Ail  memoirs,  &;c.  fent  in  claim  of  praemiums  to  be  without 
names,  but  with  a  mark  or  number,  and  accompanied  by  a 
fealed  letter  (on  which  is  to  be  written  the  fame  mark  or 
number)  containing  the  name  and  addrefs  of  the  claimant, 
which  fealed  letter  will  not  be  opened  unlefs  the  praemium  is 
adjudged  to  that  mark  or  number. 


XLII.     Intelligence  and  Mifcellaneous   Articles, 

September  1801. 

THE  NEW  PLANET. 

lOiX  aftronomers  of  Lilienthal,  near  Bremen,  have  formed 
an  alfociation  of  twenty-four  practical  aftronomers,  charged 
with  correfponding  from  different  parts  of  Europe,  and  whofc 
obje6l  is  to  fearch  for  the  planet  fuppofed  to  exift  between 
Mars  and  Jupiter,  on  account  of  the  great  diftance  of  thefe 
two  celeftial  bodies.  M.  Bode,  the  well  known  alironomer  of 
Berlin,  maintains  that  this  planet  to  be  difcovered  is  nothing 
elfe  than  the  comet  feen  by  Piazzi.  But  the  aflbciation  are 
not  fatisfied  with  this  idea.  They  have  chofen  as  their  pre  a 
fident  M.  Schrceter  of  LiHenthal ;  they  have  divided  the 
whole  zodiac  among  the  twenty-four  alfociate  correfpond- 
ents,  in  order  that  each  in  his  department  may  more  eafily 
follow  the  traces  of  the  bodies,  the  pofition  of  which  they  are 
delirous  of  afcertaming.  Almoft  all  the  a{l:roncimers  felecSted 
for  this  employment  have  accepted  the  honourable  talk  im- 
pofed  on  them.  Their  ferene  highnefles  the  duke  and 
duchefs  of  Gotha,  feconding  the  zeal  of  M.  Von  Zach,  au- 
thor of  the  proje6l,  have  prefented  M.  Wurmb,  profelibr,  of 
Blaubeuren,  with  all  the  inilruments  neceflfary  for  making 
his  obfervations.  M.  Sniaderly,  profeflbr  at  Cracow,  coulu 
not  accept  the  part  of  ihu  xcdiac  offered  to  hiui,  becaufc  the 

univerfity 
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univerfity  of  Cracow  is  going  to  be  fupprfltid,  fo  that  he 
niuft  renounce  the  obfervatory  of  that  city. 

ASTRONOMY. 

Paris,  Sept.  13. 

On  the  2d  of  Vendemiare,  year  4,  I  announced  that  I 
had  determined  the  longitude  df  Rome  by  an  eclipfe  which 
I  obferved  there  in  1765.  Since  that  time  ihe  duke  of 
Lermonetta  eftablifhed  there  nn  obfervatorv,  and  fentme  an 
obfervation,  which  he  made  with  profelfor  Scarpellini,  of  the 
ecHpfe  of  the  ear  of  corn  of  the  Virgin,  which  took  place  on 
the  24th  of  May;  it  gave  me  40  minutes  ofi  feconds  for  the 
difference  of  the  meridians.  I  found  tlie  lame  thing  bv  an 
eclipfe  of  the  flar  Sigma  of  the  Lion,  which  the  abbe  Conti 
obferved  at  Rome  on  the  24th  of  April.  It  was  only  four 
fcconds  more  than  by  my  former  determination.  Thus  we 
at  length  know  very  exactly  the  fituation  of  the  cupola  oi 
St.  Peter's,  which  I  always  call  the  moft  remarkable  point  of 
the  world,  Lalande. 

EARTHaUAKES. 

An  earthquake  was  felt  at  Edinburgh  on  Monday  the  7th 
of  September,  at  fix  in  the  morning.  It  extended  through 
Fife,  along  the  north  bank  of  the  Forth,  from  Kirkaldy  bv 
Aberdown,  Dunfermline,  Kincardine  and  Alloa  ;  likewife 
northwards  by  Kinrofs,  to  fome  di  dance  in  a  north -well  di- 
*-c6lion  to  Callander,  and  various  parts  of  Perlhlliirc.  At 
Stirling  and  Glafgow  the  (liock  was  alfo  very  diltin6lly  felt, 
at  nearly  the  fame  time  as  in  the  other  places  mentioned. 
The  appearances  were  nearly  alike  in  all.  At  Edinburgh  it 
continued  two  or  three  feconds  ;  was  preceded  by  a  rumbling, 
rulhing,  hollow  noife  from  the  ground  ;  and  had  a  tremend- 
ous, undulating  motion,  fomething  refembling  the  motion  of 
the  waves  of  the  fea.  Beds,  tables,  chairs.  See.  in  fome 
houfes  were  obferved  to  iliake,  refembling  the  rocking  of  a 
cradle.  Some  perfons  who  felt  it  had  a  very  difagreeable  fen- 
lation,  altcnded  with  a  hcadach.  The  morning  was  gloom)-, 
warm,  and  calm  ;  the  i)arometer  high,  and  the  thermometer 
about  50.  The  preceding  day,  Sunday,  there  was  a  good  deal 
of  rain.  A  parrot  in  a  gentleman's  houfe  in  the  louth  fide 
:of  the  town,  Icrceched  feveral  times  during  the  (hock,  in  the 
fame  manner  as  thefe  birds  do  in  the  Welt  Indies,  during  an 
".earthquake  :  and  in  one  houfe  the  bel!s  w'ere  feta  ringing. 

It  would  feem  that  this  Ihock  has  been  pretty  general.  At 
(Dunfermline,  its  duration,  ii  is  fuppofed,  was  only  two  fe- 
.couds.     People  who  were  in.  high  ilorie^,  and  Qunfequently 
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lad  the  beft  opportunities  of  obfervation^  thought  they  felt 
two  fmall  fliocks,  and  in  their  fituations,  things  that  were 
hanging  on  the  walls  were  evidently  moved  from  their  places, 
occalioning  fome  noife.  Many  people  were  awakened  from, 
their  deep  by  the  motion  which  they  felt  in  their  beds,  which 
they  generally  defcribe  by  the  rocking  of  a  cradle,  or  as  if  a 
perfon  had  lifted  up  one  iide  of  the  bed  from  the  floor,  to 
which  a  tremulous  motion  fucceeded  for  a  fhort  fpace.  At 
Grangemouth,  and  over  all  that  neighbourhood,  two  pretty 
Tevere  fhocks  were  felt,  one  at  four,  the  other  at  fix  in  the 
morning. 

At  Crieff  it  refembled  the  fudden  fall  of  a  houfe,  attended 
with  a  rumbling  noife,  which  continued  about  the  fpace  of 
fix  feconds.  It  appeared  to  go  from  Weft  to  Eaft.  One  per- 
fon  ftates  that  the  roof  over  his  head  cracked,  and  appeared 
^s  if  it  would  burft.  The  rattling  of  the  difhes  on  the  fhelvesj 
and  the  loofe  partitions,  helped  to  increafe  the  fears  of  the 
people,  who  ran  to  the  doors. 

.  A  letter  from  Stirlingfhire  defcrlbes  it  in  the  fame  manner. 
The  writer  fays,  "  at  ten  mitiutes  before  fix,  I  was  furprifed 
with  a  fudden  ihaking  of  my  bed,  which  continued  for  about 
half  a  minute.  The  motion  feemed  to  come  from  beneath, 
but  I  can  fay  nothing  elfe  concerning  its  direftion.  A  fer- 
Vant  who  fleeps  in  a  room  adjoining  to  my  barn,  was  alarmed 
by  the  creaking  which  it  occafioncd  in  the  joifts.  There  was 
hot  a  breath  of  wind,  and  the  fky,  though  fomewhat  cloudy, 
was  altogether  calm.  Soon  after  the  morning  became  very 
bright  and  warm  ;  nap>  was  there  any  mift  oil  Beiilomoud^ 
Benledy,  or  any  of  the  neighbouring  mountains." 

On  the  morning  when  it  was  felt,  the  gable  of  a  barn,  a 
Few  miles  to  the  weftward  of  Edinburgh,  where  fome  fhearers 
were  fleeping,  fell  in,  whether  from  the  inftability  of  the 
building,  or  the  concuflion  of  the  earthquake,  is  uncertain  ; 
but  the  unfortunate  tenants  were  completely  buried  in  the 
i'ubbifh.  When  the  accident  was  difcovered,  and  ihefe  poor 
people  dug  out,  two  women  were  foujid  dead,  and  another 
Very  much  bruifed,  who  was  immediately  brought  to  th6" 
Royal  Infirmary.  The  others,  eight  or  ten  in  number,  were 
not  much  hurt. 

It  was  obferved  at  Leith,  that  the  tides,  for  three  days,  had 
not  ebbed  fo  much  as  ufual  at  the  then  age  of  the  moon  ;  fo 
much  fo,  that  the  workmen  at  the  New  Dock  had  not  been 
able  to  accomplifli  the  work  they  ordinarily  do  while  the  tide 
is  out. 

In  the  year  1755,  when  the  earthquake  deftroyed  a  great 
part  of  Liibon,  there  were  fmart  fliocks  felt  in  different  places 
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of  Scotland  5  with  violent  agitations  of  Loch  Nefs,  Loch 
Tay,  &c. 

The  foreign  journals  alfo  notice  an  earthquake  having  taken 
place  at  Colmar  on  the  morning  of  the  nth  of  September, 
which  had  fpread  a  confiderable  degree  of  alarm.  That 
morning,  at  a  quarter  paft  one,  a  great  number  of  people 
were  awakened  by  a  hollow  noife  and  certain  agitation,  which 
Was  felt  in  the  houfes,  and  fhook  the  furniture.  Several 
fhocks  followed  the  firft :  at  a  quarter  paft  two,  there  was  one 
pretty  ftrong. 

WATER-PROOF  CLOTH. 

To  difcover  a  procefs  for  rendering  cloth  water-proof, 
without  at  the  fame  time  filling  its  pores  in  fuch  a  manner 
as  to  prevent  perfpiration,  has  long  been  a  defideratum.  It 
gives  us  pleafure  to  announce  a  dilcovery  which  promifes  fo 
many  advantages,  in  point  of  health  and  comfort,  to  all  ranks 
in  the  community.  By  favour  of  the  patentees,  MefTrs. 
Ackermann,  Suardy,  and  Co.  we  are  enabled  to  prefent  our 
readers  with  a  fpecimen  of  the  art,  namely,  a  piece  of  blotting 
paper;  one-half  of  which  has  been  fubje<9:ed  to  the  water-proof 
procefs.  By  fprinkling  a  little  water  over  it,  the  prepared 
part  will  ealily  be  diftinguifhed. 

GALVANISM. 

At  a  late  meeting  of  the  committee  for  apparatus  of  the 
Aikefian  Society,  fome  experiments  were  made  with  a  Gal- 
vanic trough,  of  the  conftruftion  invented  by  Cruickfliank. 
The  one  belonging  to  the  fociety  confifls  of  fixty  pieces  of  fil- 
ver,  and  the  fame  number  of  pieces  of  zinc,  each  %-  inches 
fquare.  They  are  foldered  together  at  the  four  edges,  and  are 
very  exactly  m  contact.  The  trough  is  of  mahogany,  with 
grooves  half  an  inch  apart  from  each  other.  The  pieces  are 
jecured  in  thefe  groves  by  a  cement,  compofed  of  hard  var- 
nifli  and  bee's  wax.  The  cells  between  each  pair  were  filled 
with  a  weak  folution  of  muriat  of  ammonia  a  quarter  of  an 
ounce  to  two  quarts  of  water,  which  is  nearly  the  quantity 
the  apparatus  takes.  The  fliock  taken  from  this  trough  by 
two  metallic  conductors  is  felt  plainly  in  the  flioulders.  The 
fpafm  or  contradlion  at  the  time  is  fo  fevere  as  to  deprive  the 
perfon  of  the  power  of  holding  the  conductors  in  contact  with 
the  end  plates.  When  kept  in  contact:  by  an  affiftant,  a  fen- 
fation  rei'emblinga  highly  heated  fluid  is  felt  rulliing  through 
the  wrifts  and  fore-arm. 

A  piece  of  fmall  fteel  wire  being  made  a  condu6lor  to  unite 

the  end  pieces,  on  making  the  contad,  a  bright  fpark  was 
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obferved,  with  fmall  fcintillations,  and  had  it  been  in  oxygen 
gas,  the  wire  would  no  doubt  have  deflagrated. 

The  wire  being  armed  at  the  end  with   a  fmall  piece  of 
phofphorus,  the  latter  inflamed  inftantly  upon  contact. 

A  connection  was  made  from  the  trough  to  a  galvanometer 
on  the  conftrudlion  propofed  by  Pepys  *.  Upon  moving  the 
regulating  fcrews,  the  gold  leaves^  at  the  di {lance  of  half  an 
inch,  began  to  divide  :  one  of  them  fuddenly  llruck  the  zinc 
and  inftantly  inflamed^,  burning  with  a  bright  flame  of  a  white 
colour ; — a  found  was  heard  as  though  a  fmall  quantity  of 
nitre  had  been  projeCled  upon  ignited  charcoal,  and  about  a 
quarter  of  an  inch  of  the  gold  was  deflroyed,  leaving  a  fmoke- 
coloured  ftain  upon  the  plate  of  zinc.  This  experiment  was 
feveral  times  repeated  with  the  fame  fuccefs. 

A  fmalier  trough,  confifting  of  fixty  pieces  of  filver  and 
zinc,  of  an  inch  and  a  half  fquare,  being  conne6led  in  the 
order  of  arrangement  with  the  beforementioned,  evidently  de- 
creafed  its  power,  which  feems  to  prove  that  there  will  be  no 
advantage  obtained  by  uniting  troughs  of  inferior  powers  to 
itronger  ones,  as  is  the  cafe  with  ele6irical  batteries;  but  ex- 
periments are  flill  wanting  completely  to  determine  the  point. 

Profeflbr  Pi6lct,  Mr.  A.  Aikit\^  and  feveral  other  fcientific 
gentlemen,  were  prefent  at  thefe  experiments. 

GERMINATION. 

E.  A.  Lefebure,  affiftant  chemift  in  the  School  of  Health 
at  Strafburgh,  has  lately  made  fome  curious  experiments  on 
germination.  As  he  employed  in  his  experiments  only  rape- 
feed,  they  cannot  be  considered  as  fufficientiy  varied  to  admit 
of  general  conclufions; 'but  as  they  may  furnifh  hints  to 
others  who  may  be  difpofed  to  give  them  greater  latitude, 
\^e  fhall  briefly  Itate  the  mofl:  flriking  refults. 

Lefebure  firfl:  obferves  that  taking  away  the  cotyledon^ 
or  feed -leaves,  retards  and  weakens  vegetation,  but  by  no 
means  impedes  the  germination,  if  the  upper  part  of  the 
fibre,  to  which  the  cotyledons  are  attached,  be  not  removed. 
M.  Lefebure  contradifts  Bohmer,  who  fays  that  imbibing 
the  moifture  of  the  earth  is  performed  merely  by  the  umbili- 
cal fibre ;  whereas  Lefebure  found,  by  experiments,  that  this 
fun6lion  is  difchargcd  by  the  whole  furface  of  the  lecd.  The 
earth  is  merely  the  excipient  of  the  matter  requilite  for  the 
germination  of  feeds.  The  conditions  of  tendernefs,  moifture, 
warmth,  and  darknefs  of  colour  in  the  excipient,  are  confi- 
dercd  as  necefl'ary  to  the  germifiation  of  the  ktds  depoftted 
in  it.  M.  Lefebure,  after  the  example  of  Bonnet,  made 
choice  of  other  fubftances  for  excipients,   and  found    that 

See  pjge  3,8  of  the  prefent  Volurr.e. 
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the  feeds  genfttTiSTJain  fevcral  of  them ;  l)ut^lonfniT?C?^H 
of  mercury,  alcohol,  ammonia,  camphor,  and  fahpetre :  n^H 
oxid-e  of  mercury,  cantharides,  and  falls,  deftroyed  vitality  ' 
and  the  property  of  germinating.     Many  of  thefe  matters,» 
and  particularly  faltSj  feem  to  impede  germination^   chiefly 
by  their  requirmg  too  much  water  for  their  folulion,  and  by 
thefe  means  depriving  the  feeds  of  it:  for  this  reafon,  cream 
of  tartar  impeded  germination  the  leaft,  becaufe  it  deprived 
the  feeds  the  lead  ot  water.    Aflies  alfo  impeded  germination 
as  long  as  they  contained  foluble  falts,  but  as  loon  as  they- 
were  oxidated  they  promoted  that    procefs.      M.  Lefebure 
examined  alfo  the  different  depths  of  the  earth  at  which  feeds 
germinate,  the  neceflity  of  drawing  the  carbon  frotii  the 
earth,  and  of  the  accefs  of  atmofpheric  air.     Though  many 
cafes  are  known  in  which  feeds  have  germinated  without  the 
accefs  of  air,   (liut  up  in  animal  bodies  or  in  potatoes^  the?- 
niaiter  of  light,  however,  was  not  excluded. 

Of  the  different  kinds  of  gas  of  which  the  atmofphere  con* 
lifts,  germination  requires  oxygen  alone.  Carbonic  acid, 
hydrogen,  and  azote,  on  the  other  hand,  impeded  germination^ 
without  dcftroyin^  vitality.  Seeds  grew  in  atmofpheric  air, 
however,  mixed  with  different  fubftarices,  provided  it  contained 
oxygen.  The  air  in  which  feeds  had  germinated^  M.  Lefebure 
found  to  be  furcharged  with  carbonic  acid. 

fie  examined  alfo,  in  a  more  accurate  manner,  the  influ- 
ence of  water  on  germination,  and  found  that  the  more  fo- 
reign matter  water  is  impregnated  with,  the  more  unfit  it  is 
for  the  purpofe  of  germination, 

tttfe  Arts. 

In  order  to  diffufe  a  knowledge  and  infpire  a  taf^e  for  the 
fine  art s^  the  French  government  has  refolved  to  eftablifli 
galleries  in  15  of  the  principal  towns  of  the  republic.  The 
principal  motives  for  this  arrangement  are  explained  in  the 
following  report,  prefenled  to  the  Confuls  of  the  French  re- 
pubhc,  by  the  minider  of  the  interior,  31ft  of  Auguft. 

"  The  mufaium  of  arts  prefents  at  this  moment  the  rlcheft 
collection  of  paintings  and  antique  flatues  in  Europe;  there 
are  to  be  found  all  the  riches  which  were  difperfed  before  the 
revolution;  We  may  reckon  at  p?efent  1390  piftures  of  the 
foreign  fchoofs,  zjo  of  the  antient  French  fchool,  and  more? 
than  1000.  of  the  modern  fchool.  It  poOeffes  20,000  defigni^ 
of  different  fchools,  4000  copper- plate  engravings,  and 
30,000  prints^  belides  150  antique  ftatues,  and  the  nioft  va- 
luable articles  in  Etrufcan  vafes,  tables  of  porphyry,  Sec. 

^^The  immenfe  gallery  opened  for  public  infpe6lion  can- 
not putain  a  moiety  of  the  chefs  d'oeuvrg  of  which  the  nation 
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IS  pnneiTccl.  More  than  looo  piciures  are  depofited  at  Ver- 
failles,  and  6  or  700  remain  in  the  cabinets  of  Lou vre^  m  ex-r 
pecStation  of  a  place  proper  to  receive  them.  .  ,. 

''  The  colle<Siion  of  thefe  cbe/}  tVceuvre  was  doubtlefs  ^a 
advantage  at  thofe  critical  moments  when  the  breath  of  Van- 
dalifm  would  have  deftroyed,  without  remorfe,  the  works  of 
genius. 

^'  It  was  an  acquifition  we  were  in  want  of,  when  our  vic- 
torious arms  procured  us  the  niunerous  riches  of  Italy.  But 
thefe  times  are  no  more  !  and  we  ought  now  to  endeavour  to 
conciliate  the  great  advantages  derivable  from  the  arts,  with 
the  duties  we  have  to  fulfil  towards  the  departments ;  fome 
of  which  have  enriched  us  with  their  fpoils,  and  all  of  which 
have  concurred  in  appropriating  to  us  the  rich  monuments 
of  vanquiflied  nations. 

^^  Without  doubt  Paris  ought  to  referve  the  chefs  d'ceuvre 
of  every  kind.  Paris  ou^i^ht  to  poflefs  in  its  colletlion  the 
works  which  moft  eflentially  belong  to  the  hiftory  of  the 
arts,  which  mark  its  progrefs,  chara6lerize  its  qualities,  and 
enable  the  artift  to  read  on  its  pictures  all  the  revolutions 
and  periods  of  painting.  Paris  merits  on  every  account  this 
honourable  diftinftion  :  but  the  inhabitants  of  the  depart- 
ments have  alfo'a  facred  right  to  a  fhare  in  the  fruit  of  our 
conquers,  and  in  the  inheritance  of  the  works  of  French 
artifts. 

"  This  confideration  alone  will  doubtlefs  not  permit  the 
French  government  to  hefitate  with  reorard  to  the  manner  in 
which  it  ought  to  a6l;  but  this  determination,  which  fprings 
from  a  fentiment  of  juftice,  fliould  neverthelefs  be  fortified  by 
the  idea,  that  it  is  conformable  to  the  real  intereft  of  the  arts, 

"  In  fa6t,  the  contemplation  of  what  is  beautiful  develops 
talent,  and  infpires  the  artift  better  than  leflbns.  The  valu- 
able picture,  which  by  being  placed  by  the  fide  of  one  flill 
more  fb  is  difregarded,  will  recover  its  right  to  admiration 
when  it  fliall  be  ifolated,  or,  to  ufe  the  cxprel^ion,  reftored  to 
itfelf.  Some  paintings,  by  being  fent  to  the  place  that  gave 
them  birth,  will  acquire  a  new  intereft  by  tradition,  and  the 
recital  of  the  circumftances  which  attach  to  produclions  of 
merit.  The  inhabitants  of  Anvers,  Montpelier,  and  An- 
delys,  will  be  fond  to  (how  foVeigners  the  chefs  cVceuvre  of 
their  countrymen  Kubcns,  Bourdon,  and  Poufhn  ;  and  the 
traveller  will  be  unable  to  direft  his  fleps  to  any  part  of  the 
republic,  which  will  not  offer  a  rich  colle6lion  of  piftures,  or 
the  work  of  fome  men  of  genius  who  have  fhed  luftre  oa 
their  country. 

"  However,  the  monuments  of  painting  muft  not  be  dif- 
fcminatcd  at  hazard  among  the  dilf<?rent  points  of  France. 
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In  order  that  the  collections  may  be  profitable  to  the  arts, 
they  ought  only  to  be  formed  where  a  degree  of  knowledge 
already  acquired  mav  give  them  a  value,  and  where  a  nume- 
rous population  and  the  natural  difpofition  of  the  people 
afford  a  preia2;e  of  fuccefs  in  the  education  of  the  pupils.  It 
is  for  that  reafon  I  propofe  to  form  15  grand  depots  of  pic- 
tures at  Lyons,  Bourdeaux,  Strafburgh,  Brufl'els,  Marfeilles, 
Rouen,  Nantes,  Dijon,  Touloufe,  Geneva,  Caen,  Lifle, 
Mentz,  Rennes,  and  Nancy. 

*^'  But  it  is  little  to  have  determined  the  places  for  thefe 
depots — it  is  neceflary  to  make  choice  of  fuch  colledlions  as 
prefent  an  intercfting  leries  of  paintings  of  all  mailers,  of  all 
kinds,  and  of  all  fchools ;  and  I  think  it  is  necelfary  to  ap- 
point a  committee  charged  with  the  labour  of  preparing  for 
each  of  the  cities  pointed  out  the  coUeClion  adapted  for 
them.'' 

A  decree  paffed  agreeably  to  this  report. 

DISCOVERIES    IN    AFRICA. 

According  to  accounts  from  Trielte,  dated  March  1801, 
publilhed  in  the  German  Mercury.  Horneman  the  traveller 
bad  written  to  a  friend  in  Egypt,  by  the  lali  caravan  from 
Darfur,  which  had  been  abfent  for  two  years,  becaufe  the  laft 
had  been  plundered  during  the  unfettied  Hate  of  affairs  in 
Egypt.  At  the  time  Horneman  wrote  he  was  at  the  court 
of  the  king  of  Darfur,  where  he  had  met  with  a  very  favour- 
able reception,  and  was  treated  with  great  kindnefs. 

SILVER    MINE. 

We  lately  announced  the  difcovery  of  a  lode  of  filver  in 
the  Herland  mine.  The  working  of  it,  we  are  fony  to  hear, 
has  been  difcontinued,  as  the  produce  was  not  equal  to  the 
qxpenfe.  Several  other  mines  in  Cornwall  have  been  aban- 
doned for  the  fame  reafon. 

HORSE    WITHOUT    HAIR. 

The  following  notice  has  been  publifhed  by  ProfefTor 
PfafF,  of  Kiel,  refpe6ling  the  horfe  without  hair  :  in  one  of 
the  Berlin  journals,  -Neue  Berlijufche  Monatfchr'ijt  for  Fe- 
bruary, l8oi,  G,  F.  Sebald,  groom  and  farrier  at  Ulm  in 
Suabia,  has  given  a  fhort  account  of  the  real  nature  of  the 
horfe  without  hair,  which  has  lately  been  defcribed  by  La- 
fteyrie  in  the  Journal  de  Fhyjlq7ie^\  This  horfe  had  excited 
the  attention  alio  of  the  German  naturalifts:  he  was  confi- 
dered  in  general  as  s^  variety  produced  by  the  influence  of 
climate,  and  ProfefTor  Nauman  inferted  an  engraving  of  him 
\w  his  Manual  on  the  Science  of  the  Horfe,  and  aflign^d  tq 
bini  a  very  warm  climate  as  his  native  country. 

.  '^'  Sec  PhiJolbpliicaJ  Magazine,  p.  ^6  of  this  Volume. 
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M.  Sebald  in  this  account  gives  a  very  correal  and  mi- 
nute hiftory  of  this  animal,  from  which  itrefults,  that  he  was 
originally  nothing  more  than  a  conrimon  German  hack,  for- 
merly covered  with  hair,  and  in  the  pofTeflion  of  a  coachman 
of  Hohenlohe-Ochtinguen,  in  Franconia,  w^ho  fold  him  to  a 
peafant  near  Ober-Maiholderbach,  where  that  change  took 
place,  which  rendered  him  an  objeft  of  curiofity. 

According  to  the  declaration  of  all  the  inhabitants  of  the 
village,  the  proprietor  of  this  horfe,  who  has  been  dead  fome 
time,  finding  the  animal  attacked  with  the  ftrangles,  gave 
him  to  eat,  for  a  whole  year,  leaves  of  the  favine  tree,  which 
grew  in  his  garden,  by  way  of  a  cure,  and  afterwards  as  a 
prefervative.  Soon  after  ufing  this  nourifhment,  the  horfe 
began  to  have  new  hair,  which  the  peafant  conlidered  as  a 
good  fymptom,  and  he  hoped  to  make  the  horfe  a  new  animal. 
He  continued  therefore  to  fupply  him  with  this  new  food. 
The  hair,  though  beautiful,  fmooth,  and  (leek,  dropped  off, 
and  was  fucceeded  by  another  coat  no  lefs  beautiful  :  but, 
after  fome  months  the  hair  difappeared  entirely,  in  fuch  a 
manner  that  the  horfe  became  quite  naked.  Nature,  how- 
ever, made  a  laft  effort;  the  hair  grew  up  for  the  third  time; 
but  it  at  laft  dropped  off  entirely,  the  peafant  always  conti- 
nuing his  treatment  with  the  green  leaves  of  the  favine  tree. 

The  horfe  therefore  became  naked  and  free  from  hair  for 
the  fourth  time,  and  irreparably,  except  a  few  hairs  on  the 
upper  part  of  the  neck,  on  the  four  feet  and  the  tail,  of  which 
the  perfon  to  whom  the  peafant  fold  the  horfe,  and  who  had 
become  the  jeft  of  the  whole  village,  at  laft  deprived  him. 
In  this  ftate  M.  Sebald  found  the  horfe  of  which  he  had  be- 
fore heard  fome  account,  at  the  houfe  of  a  coachman  of  Och- 
tinguen,  to  whom  the  peafant  had  fold  him  for  three  Louis 
d'ors,  in  the  month  of  January,  1793,  he  was  then  covered 
with  a  cloth,  and  employed  in  drawing  a  cart. 

M.  Sebald  then  informs  us  how  the  horfe  was  carried 
about  from  place  to  place  by  his  new  poffeffor,  in  order  to 
exhibit  him  for  money,  pretending  that  he  was  a  horfe  from 
the  ifland  of  Cyprus.  The  coachman  of  Ochtinguen  being 
ftruck  with  fome  qualms  of  confcience,  and  fearing  that  the 
impofture  might  be  detefted,  refolved  to  fell  him  to  an 
Italian,  who  afterwards  fold  him  to  M.  Alpy,  in  whofe 
hands  this  horfe  became  fo  famous. 

As  M.  Sebald  mentions  all  the  places,  and  being  him- 
felf  a  perfon  whofe  teftiniony  is  above  fufpicion,  natural  hif- 
tory muft  in  future  renounce  this  pretended  addition  of  a 
new  race,  but  this  particular  effect  of  the  leaves  of  the  favine 
tree  is  an  object  worthy  the  attention  and  refearches  of  ve- 
^griiiary  proteffors. 
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ERRATA. — Page  102,  line  s»  after  **  50  degrees,**  read,  *'  ot 
Jleaumur,  or  100  of  Fahrenheit."  i^age  26),  fine  3,  for  oheim 
read  uncle. 
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